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MEASURING JOINT CAUSATION 


By ANDREW T. Court 


The multiple correlation equations in general use make an assump- 
tion which is often false in connection with the relationships they would 
measure. They assume that the net influence exerted by each of the 
independent variables can be expressed by a statement of relationship 
which ignores the simultaneous values of the other independents. 
They assume that for any change between given values of an inde- 
pendent variable there is a definite associated effect upon the dependent 
no matter what the values of the other independents are at the same 
observation. 

This may not be the case with the organic relations which correlation 
methods are often called upon to define. The effect upon plant growth 
0: a given change in temperature is not independent of the available 
supply of moisture. High temperatures that would stimulate in the 
presence of adequate water might mean death in a drought. 

The equation chosen for use in multiple correlation analysis, be it 
mathematical or graphical, is almost always of the type 


Li=fi(fotet+fsrst . _ 2 © x Iutn). 


This equation makes the explicit assumption that the dependent varia- 
ble (a) can be explained satisfactorily in terms of some function of 
the algebraic sum of the functions of the independent variables. It 
assumes that the functions of the various participating causes combine 
only by addition to secure the observed effect. For many relationships 
this premise is not valid. 

In spatial terms, surfaces of relationship reflecting joint causation 
are characterized by bending moments in directions not parallel to 
any axis, i.e., they are warped. 

Dealing directly with this problem of measuring non-additive or 
joint causation and eliminating all of the limitations implied in and 
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necessary to any formal equation of relationship Ezekiel has devised 
a graphic and completely flexible procedure.!. This method, which is 
essentially one of multiple smoothing and successive graphic approxi- 
mation, has in turn been simplified by the suggestion of Waugh 2, who 
uses contours or isoropic lines for the orthogonal sections of Ezekiel. 
The philosophy and procedure of these two methods are essentially 
similar. 

This paper explains a type of formal, empirical equation which has 
some of the flexibility of the freehand surfaces of Ezekiel and Waugh 
in measuring relations which show joint causation. 

The empirical equation proposed here for use in measuring joint 
relationships is linear in its parameters and contains the following 
functions of the independent variables each of which is to be weighted 
in the presence of the other by the orthodox least squares procedure: 

1. One or more compound elements constructed by combining two 
or more of the original independents into a single non-additive function 
which displays a marked degree of joint effect. 

2. The independents in their original forms and also in individual 
functional modifications suitable for combination with the compound 
elements selected. 

One such equation is 


XL) = AX. +ba3+c2+d%+em+k. 


The e2.7s factor provides the joint action while the other functions of 
the individual independents assist in orienting and modifying the total 
surface to fit the data. 

Some experiments have been made with problems involving two in- 
dependents. One of the simplest and most flexible equations of this 


type was found to be 
LX, = AX. + b234+- cH? + dx3? + €%X3+f (x3)? +k. 


The mathematical measurement of joint causation in this equation 
is accomplished by the inclusion of the compound elements (221), 
and (ax;)?._ The first of these (2223) is of peculiar value, for when used 
in combination with the linear and squared values of the individual 
independents it is capable of setting up parabolic bending moments 
at any or all directions not parallel to the axes. This possibility of 
bending at many angles provides a degree of flexibility and warp- 

1M. J. B. Ezekiel, “The Determination of ‘Curvilinear’ Regression Surfaces in the Presence of 


Other Variables,”’ this Journat, Vol. XXI, September, 1926, p. 310. 
2 F. V. Waugh, ‘The Use of Isoropic Lines in Determining Regression Surfaces,”’ this JouRNAL, Vol. 


XXIV, June, 1929, p. 144. 
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ability which enables the surface to define relationships which show 
joint causation. 

Chart IV shows a surface which consists entirely of parabolic 
bending at an angle to the axes. This warping surface is one case of the 
above equation. This may be demonstrated briefly, for, ifthe following 
values described point O where the locus of this surface’s minima inter- 
sects any line parallel to the Y axis, xo, yo, % and tan O is the tangent 
of the angle between these two intersecting lines; and if x, y:;, and % 
describe any point on the surface, besides a minimum, then the equa- 
tion of this cylinder, whose section is a second degree parabola, is 


21 Zo 


To Xo y 
Z=2Zq (v+ —Yyo- ) 
Li Xo tanO tanO 
yi t+ —— —yo- 
a 


tanO tanO 











which upon expansion is nothing more than one case of the general type 
z=azr+br+c2r?+dy?+ery+k 


which this method proposes. 

The five series derived from two independent variables z, y, x”, y*, xy 
when weighted simultaneously according to the least squares criterion 
are capable of approximating not only any surface which has continu- 
ous bending moments parallel to the axes but also any combination of 
bending of any degree at any angle in between the axes so long as the 
general shape of the warping moment can be approximated through- 
out its observed range by one or a combination of several second degree 
parabolic cylinders with directrices perpendicular to a line parallel to 
the axis of the dependent variable. This provides a wide degree of 
freedom and at the same time keeps the number of variables reasonably 
small and the surface determined simple and smooth. 

The warping surface built up from the weighted sum of the linear 
and squared independents plus the compound element consisting of the 
product of the two independents is capable of fitting itself at any angle 
or position without respect to the location of the origins of its con- 
stituent elements. It is, however, desirable from a mechanical point 
of view to orient the compound element itself in order to get full benefit 
of its adaptability for measuring joint relationships without undue 
refinement of calculation. 

The surface described by the compound element alone approaches a 
plane closely at large values of x and y. This tendency is undesirable 
for it means that the non-additive effect becomes less and less impor- 
tant as a part of the surface and that the element becomes largely ex- 
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plicable in terms of (fr+fy). There is an increasing degree of corre- 
lation between the original independents and the compound factor 
and, therefore, coefficients of net regression tend to become excessively 
large and unstable. It also means that in order to get full benefit of 
the joint effect inherent in the surface it is necessary to group very 
finely before correlation. This is undesirable. 

To avoid this approach to a plane surface, it is well to insert arbi- 
trary constants into the dependents, e.g. 


(t—hki), (y—ke), 


shifting them so that the observations in the study fall near the new 
origin before computing the compound element. 

Beyond this shifting to use the most fruitful portion of the compound 
element ' in the correlation, it is not necessary further to orient the 
factors. The combination and coéperation of the curved values of the 
original independents will twist the warping action of the compound 
element into whatever place the data dictate without further assistance. 

To give some indication of the procedure and the possibilities of the 
method outlined above in the simplest terms, a problem was chosen 
in which the nature of the relationship to be measured had already been 
thoroughly investigated and well defined by non-correlation methods. 
The summary table of the effect of age and weight upon the mortality 
ratios of insured males which appeared in Medico-Actuarial Investiga- 
tion 1913, Volume II, page 24, was selected. The surface defined by 
these ‘‘observations”’ (Chart I) is ideal for the purpose in hand because: 

1. The surface displays a striking degree of joint causation. The 
variation of the dependent is not satisfactorily explicable in terms 
of the sum of any set of functions of the independent variables taken 
separately. 

2. The “observations”’ are distributed uniformly over the surface, 
reducing the volume of computations to a minimum and still yielding 
good definition of the relationship to the very edges. 

3. It has already been smoothed and refined with the interpolation 
formulae of actuarial science and presumably could be fitted almost per- 
fectly with some empirical formula of reasonable complication, i.e., 
the purely erratic and meaningless deviations of the original observa- 
tions have already been eliminated and the problem remaining for this 
analysis is simply that of testing the flexibility of the new technique 
described above against a ready-defined surface. 

1 This is accomplished automatically in grouping the observations to simplify computation of cross 


products. The series of cross products between the independent variables is the compound element 
(zy) sought, and needs only to be grouped before including it as an independent variable in the correlation. 
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CHART I CHART II 


MORTALITY—BUILD—AGE M—B—A RELATION 
ACTUAL RELATION ORTHODOX CORRELATION ESTIMATE 
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CHART III CHART IV 


M—B—A—RELATION WARPING SURFACE 
COMPOUND ELEMENT ESTIMATE 
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This build versus mortality table was rearranged, interpolated and 
grouped to divide ages into eight equally spaced groups, weight devia- 
tions into nine, and mortality ratios into twenty-three groups. See 
Tables I and II. 


TABLE I 


MEDICO-ACTUARIAL MORTALITY INVESTIGATION, 1913, MALES 


Graduated percentages—actual deaths of expected by M.A. table 
according to percentage variation from average weight 




















Percentage variation from average weight 
Ages at 
entry 
—30) —25}) —20) —15} —10} —5|Ave.| +5] +10) +15] +20) +25) +30) +35) +40) +45) +50 
20-24......| 141] 134| 127] 120] 113} 107| 104] 100} 99/ 100| 101} 103/ 106/ 109) 113} 119) 126 
25-29... ...| 128} 122] 117] 112] 106| 102| 100} 98] 97] 100} 104] 107) 111] 115) 121] 128) 135 
30-34......| 117] 113] 109/| 105; 101} 98) 97) 96} 97) 104/ 111/ 117] 124] 131] 139] 148) 157 
Se 108} 105} 102} 99] 97} 95} 95] 96] 100} 109} 121] 133] 143] 152} 162/ 171} 181 
Cl 101} 99] 97] 95] 93] 92] 94] 97] 105) 113} 126/ 140) 150) 160] 170} 182) 193 
45-49...... $6} 94] 92} 90] 89] 89] 93] 99] 109] 116] 126] 139| 149/ 159} 169) 180) 192 
eee 90; 89] 88] 88] 87] 89] 94] 101} 111] 115] 123] 134] 144/ 153/ 163] 174] 184 
or 86; 86] 86] 86] 87] 89] 95) 102] 110; 114] 118/ 125) 135) 145/| 155] 164} 174 
57-59...... 86} 86] 86) 86; 87] 89] 95) 102/ 109] 114] 116} 119} 128; 137] 146/| 155) 164 
as ween 86] 86] 86) 86 , 89} 95) 100] 108} 112] 113] 115] 123] 132] 141) 150) 159 
ee ‘ o re 



























































TABLE II 
GROUPED MORTALITY DATA 
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The equation to be fitted to the data in question under the proposed 
method was ! 


Ly = AX. +b23+ cx2? + drs? + eXet3t+f(X2xs3)*+k. 


The usual least squares procedure was employed for obtaining values 
for the parameters, a, b, c, d, e, f, and k, so that the sum of the squares 
of the deviations of the actual values of the dependent variable from 
the total estimate would be a minimum. The actual sequence of com- 
putation was, first, cross products between each of the series, second, 


1 No special orientation was necessary because the compound elements were computed from grouped 
data. 
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product moment coefficients ' between each series, third, the Doolittle 
solution of the normal equations built up from the product moment 
coefficients and finally the estimates calculated from the net regression 
coefficients. 

The actual estimates prepared from this last equation are shown in 
Chart III. This surface, it can be seen, reproduces most of the salient 
features of the original data and gives a fair picture of the variations in 
the effect of weight upon mortality at each of the different age groups. 

This surface is still far from a perfect fit, but it does yield a significant 
and generally valid representation of the relationship underinvestigation. 

The equation x;=4a,;%.+62;+cz,2+dz;2+k was fitted to the coded 
observations according to the criterion of least squares and gave a 
correlation of .85. The surface defined by this orthodox equation 
is shown in Chart II. This surface fails entirely to indicate the 
significant changes in the relationship between weight deviation and 
mortality ratios which appear with the advancing years of life. In 
fact, the surface shows no appreciable variation between the rela- 
tionships at different ages, and a simple two dimensional scatter of the 
mortality ratio against weight deviations would be substantially as 
informative. The correlation using the simple equation, 


2, =ar3+bz3?+k 


is .84, practically as good as the more complicated multiple fit obtained 
above. Thus, the orthodox multiple correlation procedure would indi- 
cate that age is of no importance for the build-mortality relationship, but 
direct inspection of the original data gives the lie to that conclusion. 

Any of these correlations could be further improved, of course, by 
applying the graphic regression procedure devised by Ezekiel * to the 
relation not only of the original independents with the dependent 
variable but also to that of the compound element with the dependent. 

The table below compares in statistical terms the different corre- 
lation methods used in measuring the mortality relationship. 


R R 
Observed Corrected® 
Compound element analysis ..................-cccceceeees .976 .973 
Orthodox multiple correlation .................-eeeeeeeeees 854 842 
I Os ce cnccsccenavensecwanseevcens 844 836 


‘The sum of the cross products between two series minus the product of the mean of one times the 
sum of the other. 

*M. J. B. Ezekiel, ‘A Method for Handling Curvilinear Correlation for Any Number of Variables,” 
this Jounnat, Vol. XIX, December, 1924, p. 431. 

* Corrected for the number of parameters relative to the number of observations. M. J. B. Ezekiel, 
“The Application of the Theory of Error to Multiple and Curvilinear Correlations,” this JourNat, 
Vol. XXIV, March, 1929, p. 100. 
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In the course of a series of experiments which sought to test further 
the flexibility of the compound element method of measuring joint 
relationships, the data on potato yields in Maine used by F. V. Waugh 
in his recent paper! were analyzed by the proposed method. He 
has defined the surface of relationship between early and late rain 
fall and potato yield by freehand smoothing using isoropic projections. 
Charts V and VI represent, respectively, the freehand surface of Waugh, 
which may be considered as the ultimate shape any smooth surface 
would assume in fitting these data, and the mathematical surface 


CHART V CHART VI 
MAINE POTATO YIELDS MAINE POTATO YIELDS 
FREEHAND ESTIMATE COMPOUND ELEMENT ESTIMATE 



































defined by the compound element equation when fitted to the original 
data. 

It is significant that the mathematical equation although it agrees 
in general shape and slope with the freehand relationship does not con- 
form to the purely local characteristics of the data. Other trials of 
this method have established the generality of this limitation. The 
compound element technique will measure a wide variety of rather 
complicated relationships in general outline. It cannot adapt itself 
to local peculiarities. 

The potato yield problem was handled ina manner entirely analogous 
to the mortality work, except for the omission of the square of the prod- 

1 This Journat, Vol. XXIV, June, 1929, p. 144. 
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uct of the independent variables. Since the number of available 
observations was so small it seemed desirable to limit the degrees of 
freedom in the equation as much as possible. The estimating equation 
when 

2,= Maine Potato Yields 

22= Rainfall to August 1 (July doubled) 

x;= Rainfall from August 1 to September 15 


was (for 1928, after eliminating trend) 


21 = 15.842%2+ 59.0723 — .275822?— 1.50023? — 4.24242.73+ 125.5 
R=.94. 


The possible uses and advantages of the compound element analysis 
may be listed: 

1. The analysis can be made by routine arithmetic procedure with 
but little skilled direction. It provides a preliminary objective esti- 
mate of the general character of the relationship under investigation. 

2. The method can cope with surfaces of more than three dimensions, 
directly by including in addition to f(z2.73) such compound elements as 
f(teas), f(xsx4), and f(2x324). Even where the relation is incapable 
of any spatial representation it is possible to proceed under routine 
methods. If it seems desirable later on to improve the fit of the original 
straight, curved and compound modifications of the independent vari- 
ables, the actual work, no matter the number of interacting variables, 
reduces itself to a series of two dimensional relationship between the 
elements and the residuals after the least squares estimate. 

3. The fact that every observation is included in the computation or in 
the graphical determination of the weight of each of the compound ele- 
ments rather than splitting the data up into small independent groups 
falling in different sections of the surface makes it probable that the 
method often will give quicker and more accurate preliminary results 
than does the grouping multiple-way smoothing procedure, even in its 
isoropic modification. The accuracy of the ultimate surface depends 
upon the number of observations, the character of the relation, and the 
skill displayed in adjusting and refining the later estimates through 
freehand curved regressions. That accuracy will be pretty largely in- 
dependent of the method used in the original analysis. 

4. Since the number of independent variables used in the estimate 
is known it is possible to calculate the standard error of the coefficient 
of correlation and in general to estimate objectively the probable 
reliability of the results. 

Among the limitations and disadvantages of this new compound 
element analysis are the facts that: 
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1. The analysis soon leads to a very large volume of computations 
as the number of variables increases. This is true however of any type 
of mathematical analysis and would necessarily apply with redoubled 
force to any generalized and flexible procedure such as the one proposed. 

2. Some classes of relationship, e.g., periodic surfaces, would not 
yield to measurement with any reasonable number of compound ele- 
ments of the proposed type. These relations are usually characteristic 
of mechanical rather than social or biological phenomena. 

3. The approach through compound elements throws the results 
into a form not immediately interpretable in terms of actual surface 
shapes. 
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A WESTERNER’S EFFORT TO ESTIMATE THE POPULATION 
OF CHINA, AND ITS INCREASE SINCE 1650! 


By Watter F. Witicox, Cornell University 


The population of China must be determined in the end upon 
evidence obtained by the government of that country and accepted 
after analysis by scholars both in and out of China. But the time for 
that is not yet and may be a long way off. Since the seventeenth 
century, and especially of recent years, the problem has been studied 
by three small groups of scholars working almost independently. The 
first group is made up of Westerners who have lived in China, learned 
the Chinese language and familiarized themselves with Chinese 
sources, but are untrained in statistical technique and therefore ill 
qualified to weigh statistical evidence. The second group is made up 
of Westerners who have had little or no direct contact with China and 
cannot use even those few Chinese sources to which they have access, 
but are trained in statistics and have been attracted by this puzzling 
and important demographic problem. The third group is composed 
of Chinese scholars, few of whom are familiar with the statistical 
method and most of whom have examined the problem because of its 
relation to other social, economic or political questions of interest to 
China. 

The aim of this paper is to review the provisional results thus far 
reached by the first and second groups and the evidence offered in 
support of them, so that they may be more easily criticised and thus 
perhaps another step may be taken toward the truth, for, as Bacon 
said long ago, ‘‘Truth cometh more easily out of error than out of 
confusion.”’ 

The paper which was presented before the Cairo meeting of the 
International Statistical Institute nearly three years ago? started with 
the assumption that the Chinese return of 1910, was probably more 
accurate than any other modern attempt to determine the population 
of that country. This assumption rested on the testimony of Tenney? 
and of Rockhill,* who had studied that return perhaps more carefully 
than other western scholars, and on the absence of opposing testimony. 
Within the last three years several scholars have indicated that they 


: Read at the Tokio session of the International Statistical Institute, September, 1930. 
Walter F. Willcox, ‘‘The Population of China in 1910,’ this Journaxt, March, 1928, p. 18. Also 
in Bulletin of the International Statistical Institute, Vol. XXIII, Pt. 2, 1928, pp. 347-361. 
See United States Daily Consular and Trade Reports, July 13, 1911, pp. 184-187. 
‘W. W. Rockhill, ‘‘The 1910 Census of the Population of China,”’ in T’oung-Pao, Vol. XIII, 1912, 
pp. 117-125. Also in Bulletin of the American Geographical Scciety, Vol. XLIV, 1912, pp. 668-673. 
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believe the assumption is not supported by affirmative evidence and is 
inconsistent with other evidence which they have brought forward. 
The main aim of the earlier paper, it may be explained, was not to 
exalt the return of 1910 but to answer the question, What is the 
interpretation of the figures in that return? A title such as ‘‘The 
Population of China According to the Return of 1910”’ would have 
been more exact than the one chosen ‘“‘The Population of China in 
1910.” 

Before discussing the evidence for and against the belief that the 
return of 1910 affords the best basis for estimating the population of 
China, the newly discovered evidence about the meaning of that return 
should be examined. The return of individuals, complete in four prov- 
inces and incomplete in two others, was then given under four heads: 
“males,” “‘females,”’ ‘‘school children” and ‘‘able-bodied males,” but 
with no totals. The questions arise: (1) Is the population of a prov- 
ince to be found by adding all four classes, as was done in the first 
report from the American Embassy at Peking to the United States 
Government,! a report which has become the standard interpretation 
of that return? (2) Is it to be found by adding the first three groups 
and an estimated number of children under six years of age, as was done 
a year later by Rockhill? on the assumption that the first two classes 
included only adults and that the ‘“‘school children’”’ included all chil- 
dren over six years of age? (3) Is it to be found by adding only the 
first two groups? 

The conclusion reached three years ago was that the first two groups 
were supposed to include not merely adults, but all males and all 
females. Neither of the Chinese words translated males and females 
carries an implication that it is limited to adults. The ratio between 
the number of ‘‘able-bodied males” and the number of ‘‘males”’ indi- 
cates that all males, even children under six years of age were included 
in the first class. In the earlier article was a statement, ‘‘If the in- 
structions to the provincial authorities could be discovered, they might 
determine this crucial point.’”” Through the kindness of Mr. W. W. 
Yen and the courtesy of the chief of the Bureau of Statistics in Peking 
they have been discovered and my friend, K. P. King, has furnished me 
with a translation of them. In the instructions for the ‘enumeration 
of persons”’ is a sentence, ‘‘the children at seven years [i. e. 7 and over] 
and male persons at sixteen [i. e. 16 and over] should be separately 
presented at the end of the report.” This seems to confirm the earlier 
interpretation that these two special classes although included in the 
first two columns were also reported separately. Perhaps the Chinese 

1 See footnote 3, supra. 2 Rockhill, op. cit. 
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authurities desired especially to learn the number of children of school 
age and of men able to bear arms. 

A more fundamental question is: Do the 1910 returns furnish the 
best basis for estimating the present population of China? Against the 
belief that they do, arguments have since been raised centering around 
two questions: (1) Was the second part of the return of 1910 vitiated by 
serious omissions, especially of very young children and of females of 
greater age? (2) Was the return, as a whole or at least the second 
part of it, more reliable than previous or subsequent estimates or 
reports? 

There is some evidence that children under two years of age or 
thereabouts were omitted. A valued correspondent, who has had 
experience with local enumerations in China, has written to me from 
Nanking, ‘‘ Babies are usually not enumerated by Chinese when giving 
the number of persons in the family. Within the meaning of the 
Chinese term for persons, babies do not qualify.”” To the same effect 
is a statement that ‘‘all the people, from the babe who has teeth up to 
the man are recorded in the census.” + The fact that in the incomplete 
population return following upon the return of households only four- 
fifths as many females as males were reported, a difference in the 
proportion of the sexes much greater than that in any other country 
and about the same as in Montana or Wyoming, arouses suspicion of 
the figures. This last difficulty might be met by supposing that female 
infanticide is prevalent enough in China to produce this marked dis- 
proportion in the number of the sexes. A bit of newspaper evidence 
may be mentioned as pointing in that direction. In the city of Shang- 
hai a Public Benevolent Cemetery Society was organized in 1928 with 
Chinese officers to provide among other things “‘for burial of indigent 
or unknown dead persons,”’ and in 1929 it found and cared for the 
bodies of more than 28,500 dead infants. The implication of the 
newspaper statement before me is that most of these were ‘‘unwanted 
girl babies.’”? The population of Shanghai is estimated at approxi- 
mately 1,500,000. If it be given a birth rate of 30 per thousand, and 
in view of the excess of males apparently characteristic of most cities 
in the far east it would not be wise to put the rate higher, the annual 
number of births would be about 45,000 or 22,000 females and 23,000 
males. If many more than half of these dead infants were females, it 
would seem fair to infer that female infanticide is practised in Shanghai 
on a great scale. If the same is true also through large parts of China 
the accuracy of the return of 1910 by sex might be defended. 





1Chen Huan-Chang, Economic Principles of Confucius, 1911, Vol. I, p. 298. 
2? The New York Times, March 8, 1930. Special Correspondence from Shanghai, dated January 30. 
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But if that return was inaccurate the probable cause is the failure 
to report many females. To estimate the population from the 1910 
return on the assumption that all children under two years of age and 
many females were omitted, the true proportion of children under two 
years of age to the rest of the population and the true proportion of 
females to males in the population over two years of age in China in 
1910 may be supposed to have been the same as they were in Japan in 
1908. On these assumptions the true number of females over two years 
of age in those parts of China for which the return of persons was com- 
pleted, was 44.7 million instead of 36.4 million and the omitted children 
under two years of age numbered 5.4 million. If these two changes 
are adopted, the population is increased from 82.0 million reported to 
95.7 million or by 16.7 per cent. It seems probable that the propor- 
tion of females is less in China than in Japan, due to neglect of female 
children in the former country, and that not all children under two 
years of age were omitted in the return of 1910. If so, the true popu- 
lation in the area under consideration was more than 82.0 million and 
less than 95.7 million. With the use of these assumptions, the follow- 
ing results in thousands are reached for the four provinces: 


Number of Estimated Persons to a 








Province households population household 
Chihli. Siete Rk aa een wis 5,208 30,000 5.8 
sa od ie aaa ela ae ; 3,888 15,070 3.9 
ele ann ep Geran as wan eee ae 3,440 16,890 4.9 
Kweichow..... .aaracann i: 1,772 9,920 5.6 
TE Lends A aehhba beeen enenneaeen ee we 14,308 71,880 5.0 














If these results for the four provinces are accepted and extended to 
the old eighteen provinces of China Proper, they would indicate a popu- 
lation of 323,000,000 greater by 55,000,000, or one-fifth, than the un- 
modified results of the return of 1910 as interpreted three years ago. 

The foregoing figures, however, show surprising differences between 
the provinces in the average size of a household. Why is a household 
in Chekiang only two-thirds as large as in Chihli? The range in these 
four provinces is greater than in the 48 states of the American union in 
1920, and yet the difference between North Carolina and Nevada in 
size of household one would expect to find greater than that between 
Chekiang and Chihli. In view of its exceptional character and its 
emphatic rejection by persons who have lived long in that part of 
China and studied the population problem on the ground, the figure for 
Chekiang Province should perhaps be disregarded. If the changed 
figures for the other three provinces are accepted, the average size of 
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a household in them is 5.4 instead of 5.0. Three recent studies of the 
farm population in certain selected districts of China embracing more 
than 14,000 families and 75,000 persons have shown 5.2, 5.3 and 5.7 
persons to a household, or in combination 5.3. The authors of these 
studies believe that, notwithstanding the care with which their field 
work was done, some very young children were omitted. If all chil- 
dren under two had been omitted and if the proportion of such children 
to their elders had been equal to the average in Japan in 1908, the 
size of a household would have been 5.6 instead of 5.3 persons. A com- 
parison between the Japanese figures of 1908 and those in one small 
group of farm families for which the age distribution of the reported 
children under five is given, suggests that about two-fifths of them were 
missed in the farm study. The conflicting evidence indicates that the 
average size of a household in China lies between 4.3 and 5.4 persons 
and somewhat nearer the upper limit than the lower. It is best 
perhaps to use 5.0 as a multiplier. 

If the return of individuals in 1910 was untrustworthy, is there rea- 
son to believe that the return of households was more accurate? The 
former was an independent inquiry following that of households by 
about a year and novel in character, while returns of households had 
been made many times and both local officials and the public had become 
accustomed to them. The fact that the return of individuals broke 
down and was left incomplete gives perhaps another reason for looking 
with suspicion upon such returns as did come in. It seems likely that 
the return of households, while far from trustworthy, was better than 
that of individuals. If that return is accepted and the average size 
of a household is assumed to be 5.0 persons, Table I results. 

This table assigns China about 48 million more people than were 
indicated by the earlier interpretation of the return of 1910. The 
difference results from rejecting the average size of household shown 
on the face of its figures and accepting the interpretation that all! chil- 
dren under two years of age, or an equivalent number of very young 
children, and many million older females were not reported. The 
evidence on which Rockhill relied in 1904! for an average of four per- 
sons to a household and which at first it seemed best to accept on his 
authority does not bear analysis, because some at least and possibly 
all of the returns he cites as indicating a small household seem to have 
been returns of adults or adult males, rather than, as he thought, of all 
persons. 

It may help successors who wrestle with this problem, especially 


‘W. W. Rockhill, ‘‘ An Inquiry into the Population of China,”’ in Report of the Smithsonian Institution 
for 1904, Washington, 1905, pp. 659-676. 











260 American Statistical Association (16 


TABLE I 


HOUSEHOLDS AND POPULATION OF CHINA PROPER AND ALL CHINA 
CIN THOU SANDS) BY THE RETURN OF 1910 AS REVISED 














P -opulation or on n the ‘basis 








— i aaa ae j 
P | 
Province Households | of 5.0 persons tos 
household 
North China.... an - ; | 15,095 75,475 
oS ae 5,208 26,040 
Shantung...... : ; 5,380 26,900 
Shansi... ; ; rahe 1,993 9,965 
Shensi..... 1,605 8,025 
Kansu.. . 909 4,545 
Central China. . . ae 25,878 129,390 
Kiangsu....... : Sonata 3,148 15,740 
2 ee ; 3,148 15,705 
Honan. nM Acer ; ae 4,662 23,310 
Hupeh... oan ; ‘ 4,533 22,665 
Szechwan...... 10,394 51,970 
South China. ... 23,566 117,830 
Chekiang........ 3,888 19,440 
Fukien......... ; ; ; ; 2,379 11,895 
Kiangsi...... ; ; 3,440 17,200 
Hunan make ; ‘ 4,288 21,440 
Kweichow. . 1,772 8,860 
Yunnan . 1,572 7,860 
Kwangsi : ‘ 1,175 5,875 
Kwangtung 5,052 25,260 
China Proper..... 64,539 322,695 
Outlying Districts: 
Sinkiang 467 2,335 
Manchuria..... ey ; 2,580 12,900 
Fengtien. . . aie 1,600 8,000 
MIRE ST ; 739 3,695 
Heilungkiang . ; : 241 1,205 
Mongolia. aa eaae Mw ee 1,800 
ead ae tee acess 2,000 
Total Outlying Districts....... oe ; eee 19,035 
China Proper. . . bee ; ; 322,695 
All China ..... 341,730 








those in the Far East who may not have ready access to Western 
sources, if a summary of the development of Occidental opinion and 
argument about the population of China is included in this report. 

The earliest statement about that population in any European 
source, goes back to the sixteenth century and was written by a man 
sometimes called the father of statistics. It runs thus:! 

There are said to be in China one hundred and fifty Cities, two hundred thirty- 
five great Townes, one thousand one hundred fifty foare Castles, and foare 
thousand two hundred Boroughs without walls . . . of Villages and Hamlets 
(some of them containing a thousand households) the number is infinite: for the 
Country is so covered with habitation that all China seemeth but as one Towne. 

. Of the number of the Inhabitants, no certainty can be produced, but ac- 
cording to manuscript relations and the report of travellers, it is said that the 
Kingdome containeth threescore and ten millions of living soules. 

1 Giovanni Botero, Relazioni Universali, Rome, 1593. The quotation is from the English translation, 
London, 1630, 
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In the middle of the following century, more exact information about 
the population of China reached Europe through Father Martin Mar- 
tini, who had spent years in that country and after his return published 
his Novus Atlas Sinensis, the geographical and statistical facts in which 
he drew “‘from their own antient records ever since the time of Noah.” 
The book contains a careful and detailed description and map of each 
of the fifteen provinces of China and gives the number of households 
andofmenineach. In theintroductory chapter the following puzzling 
passage occurs:! 


The most authoritative books about China if we credit them noting with care 
and accuracy the number of men [hominum] who were in each province, city or 
place (omitting those of the royal line, magistrates, eunuchs, clergy or priests of 
their superstitions, women and children) yield a total of 58,914,284. Hence it is 
not surprising that China is said to have 200 million men [hominum). 


The problem is to understand how Martini reached, if he did reach 
rather than merely report, the figure of 200 million. Could he have 
told some friend versed in Chinese lore that Europe was thought to 
contain about 100 million people and been gravely assured that China 
contained fully 200 million? The households in each province, by his 
figures, total 10,128,787 and the men ‘“‘homines” 58,916,783. If the 
last figure is interpreted as the total population, there would be 5.8 
persons to a household. On the other hand, if the figures of 200 million 
persons and about 10 million households are accepted, that would mean 
about 20 persons to a household. One other passage in the Ailas 
besides the second line above includes homines meaning adult males, 
but in more than a dozen cases it means apparently population. Mar- 
tini seems to have been regarded until into the nineteenth century as the 
most authoritative western writer upon Chinese questions, but his 
estimate of the population was criticised acutely in 1740 by Struyck, 
who wrote that the 58,916,783 probably included all the men, women 
and children in China except such as were not subject to the census and 
rejected the figure of 200 million because it would mean that the house- 
hold included about 20 persons and about 5 males over twenty years 
of age2 Sissmilch, a contemporary of Struyck, discussed the popu- 
lation of China at greater length but with less penetration and was 
disposed to accept the population of 200 million.* 

Volney in 1803 set the population of China at about 120 million and 
as authority mentioned an [unidentified] enumeration published a year 
before by the English and showing a population of only 55 million in 

1 Martin Martini, Novus Atlas Sinensis, Amsterdam, 1655. 


Nicolaas Struyck, Inleiding tot de Algemeene Geographie, Amsterdam, 1740, pp. 323 ff. 
J. P. Siissmilch, Die Géttliche Ordnung, 1762, Vol. II, pp. 218-220. 
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the country districts of China.! He supposed that the Chinese cities 
had an equal population (?) and thus reached a figure of 110 million 
which he then raised without explanation to 120 million. 

Malte-Brun wrote in 1810:? 


Among the different accounts respecting China how shall we hit upon the true one? 
Has that country 27,000,000 inhabitants according to Sonnerat? or 55,000,000 
according to the extract from the Official Gazeite of Pekin? or 70,000,000 accord- 
ing to the Russians? or 100,000,000 as de Guignes believed? or 19,662,000 as 
Mr. Buesching informs us? or 200,000,000 agreeable to the statement of the 
missionaries? or, finally 333,000,000 as a Chinese mandarin, perfectly veracious 
no doubt, assured Lord Macartney? 


Worcester in 1817 took from Georg Hassel, whose work I have not 
found, a table showing the population of the Asiatic countries and 
giving China 150 million 

Wells Williams in 1848 examined the subject more carefully than 
any previous western writer. He had had the advantage of long resi- 
dence in China and acquaintance with Chinese censuses which he says 
“with all their discrepancies and inaccuracies are the sources of infor- 
mation upon which the most dependence can be placed.” He relied 
upon the return of 1812 which he called ‘‘the most definite and satis- 
factory of all the censuses in Chinese works.”” It showed a population 
of 362 million. 

Dieterici, in 1859 made the first modern and significant effort to 
estimate the earth’s population and adopted Williams’ figure for China 
with a slight modification which raised it to 367 million.* Sacharoff, 
perhaps the most careful and thorough western student of Chinese 
population, reproduced in 1858 the Chinese return of 1842 showing 
415 million people.’ He did not state what figure he thought most 
probable, but evidently believed the Chinese returns excessive. About 
the estimate of 333 million reported in 1872 by Commissioner Chau 
to Macartney, the first Ambassador from Great Britain to China, 
Williams wrote that it had received much more respect than it de- 
served and that it was “‘the off-hand remembrance of an intelligent 


native.’’® 


1C. F. Volney, Tableau du Climat et du Sol des Etats-Unis d’Amerique, 1803, Vol. II, pp. 474-477, 


footnote. 
2 Malte Brun, Précis de la Géographie Universelle, Paris, 1810. Translated and published, 1824, Vol. 
I, p. 549. 3 J. E. Worcester, Gazetteer, 1887, Vol. II, end. 


4K. F. W. Dieterici, ‘‘ Die Bevélkerung der Erde,’’ in Petermann’s Mittheilungen, 1859, pp. 1-19. 

’T. Sacharoff, ‘Historische Uebersicht der Bevélkerungsverhiltnisse Chinas,’’ in Arbeiten der 
kaiserl. russischen Gesandtschaft zu Peking tiber China, Berlin, 1858, Vol. II, pp. 129-195. Quotations 
are from the translation by W. Lobscheid published at Hongkong in 1864. 

*S. Wells Williams, The Middle Kingdom, 1848, Vol. I, pp. 206-234. 
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The first volume of the Geographisches Jahrbuch, appearing in 1866, 
gave a return of 1852 showing 537 million but preferred an estimate of 
450 million reached by carrying forward the increase between 1812 
and 1842.1 The third volume apparently reduced the estimate to 
420 million because of the losses from civil war, famine, and pestilence? 
In 1872 the Jahrbuch was merged in Die Bevélkerung der Erde. After 
considering evidence offered by various travelers, that publication 
raised the earlier figure to 447 million. In 1874 it reported that per- 
sons acquainted with China were almost agreed upon 400 million as 
the best estimate of the population so it reverted to the return of 1842 
with changes in four provinces notably Chekiang due to later evidence, 
and reached a total of 405 million In 1882, apparently as a result 
of a growing volume of opinion that the population of China was less 
than current estimates, it decided that the return of 1812 was better 
than that of 1842 and adopted the former after changing the figures 
for a few provinces because of new evidence, thus reaching a total of 
350 million. 

In 1887 Levasseur and Bodio, estimated the population of China at 
383 million.’ This they did by abandoning the return of 1842 and 
using smaller figures, some for 1882 and others for 1879. 

In 1891 Die Bevilkerung der Erde examined the then recently pub- 
lished comments of Behm, Temple, Richthofen, Young, Hopper, 
Hippesley, Ratzel and Mayet and proceeded to a study of the returns 
for 1812, 1842, 1879-82 and 1885, province by province, computing 
the density of population which would result from the reported figures 
and weighing its probability.* This careful analysis led the editor to 
an estimate of 350 million, much below the 413 million reported for 
1842 and slightly below the 360 million reported for 1812. 

Lastly in 1901, the same publication under a new editor, Supan, 
renewed the attack upon the same problem by comparing the series of 
Chinese figures with one another in the light of the external evidence 
at hand.” He accepted Sacharoff’s statement of 1858 borne out by his 
and Parker’s evidence that in 1775 the figures were deliberately padded 
by local Chinese officials in order to please the Emperor who had 
indicated a desire for a larger total. The increase in one year as given 
by Parker, 43.5 million or 20 per cent, the editor believed was purely 
fictitious and had been retained in the record for more than a century. 


1 Geographisches Jahrbuch, edited by E. Behm, Gotha, i866, Vol. I, p. 63. 
* Idem, Vol. III, 1870, p. 57. 
* Petermann's Geographische Mittheilungen, Ergainzungsheft No. 33. ‘Die Bevélkerung der Erde,” 
pp. V and 38-39. * Tdem, pp. V and 40-41. 
* Internaticnal Statistical Institute, Bulletin, Vol. II, Pt. II, 1887, p. 191. 
* “Die Bevélkerung der Erde,’’ VIII, 1891, pp. 98-105. 7 Idem, XI, 1901, pp. 44-50. 





















































264 American Statistical Association (20 


Sacharoff explained the increase thus:! 


This consideration . . . induced the government to show the people of China 
unheard-of favor. In A. D. 1712 an edict was issued which decreed that the 
number of taxpaying people in A. D. 1711 should forever remain the standard for 


those subject to crown service; the rest of the population . . . being exempted 
from payment of taxes. . . . Magistrates were ordered . . . to take the census 
of the population . . . every year. . .. The authorities . . . seeing that a 


strict supervision of the census was no longer a source of profit; and considering 
the same of no use to the government, entirely neglected this duty or left its 
execution to the caprices of their inferiors. . . . The time of registration ap- 
proaches and the local authorities, afraid of their responsibility and fearing a 
decrease of the population, copy the tablets without inquiring after the presence 
of the persons put down in them. . . . Upon the arrival of the time of general 
verification . . . the local authorities generally commission their own clerks who 
are less anxious to ascertain the real number of inhabitants than to ease their own 
labour. Hence an incredible number of temporary residents such as travellers, 
mechanics, etc., find an opportunity of entering their names at two or three places 
. . . A. D. 1775 the Emperor himself, by comparing the lists sent to him by the 
Governor-General with those of former years detected great negligence and lack 
of attention in the compilation. . . . He issued an edict commanding that a 
census be taken in the most careful and reliable manner. . . . The observations 
of the Emperor respecting the small increase induced the authorities to take 
greater care for the future. They invented another mode of compiling the lists 
by arbitrarily augmenting the figures . . . thus showing a steady increase of the 
population. 


By a complicated, ingenious and plausible method Supan endeavored 
to eliminate this century old padding and in that way reduced the 
previous estimate of 350 to 320 million which is apparently the best 
interpretation of Chinese returns made by a Western scholar. 

Let us now ask what seem to be the best guesses, they are hardly 
more, at the population of China Proper or the old eighteen provinces 
in 1650, 1750, 1850 and today and so what has been the probable rate 
of increase? 

What was the probable population of China Proper in 1650? Rock- 
hill inferred from certain Chinese statistics, ‘‘that the total population 
of China Proper in 1651 . . . was about 55 million . . . just about 
the number we should have assumed it to be had we to deduce it from 
the data supplied by history alone.”? The discussion in Williams 
leaves the impression that he would estimate China’s population in the 
middle of the seventeenth century at about 60 million. Sacharoff esti- 
mated the population of China in 1661 at 21 million. Gowen wrote, 
“‘ According to the accounts given by the Jesuit fathers, China at this 

4 Sacharoff, op. cit. 


2'W. W. Rockhill, ‘‘ An Inquiry into the Population of China,”’ in Report of the Smithsonian Institution 
for 1904, Washington, 1905, pp. 659-676. 
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time (1644 A. D.) contained a population of 11.5 million families. At 
the end of the reign (1661 A. D.) another estimate was made of nearly 
15 million families or 89 million individuals.” Parker compiled from 
the annual volumes of the official T’ung-hwa-Luh the numbers of taxed 
families for each year in the last half of the seventeenth century.' 
Disregarding the figure for the first year because it is much smaller 
than any other, the average number of such families, 1652-4, was 
14,153,000, pointing to a population of about 77 million. Chang- 
Heng Chen, relying apparently on the same Chinese sources, has stated 
that during the 60 years of Kang Hsi’s reign (1662-1722) the census 
population ‘‘limited to males between 16 and 60 for taxation purposes” 
stood uniformly at about 27,350,0002 If this figure is correct and if 
at that time in China, as today in Japan, the males 16-59 years of 
age were 27.6 per cent of the population, China had a population of 
about 100,000,000. But if the improbable idea that the population 
was stationary during those 60 years of prosperity is abandoned and 
Chang-Heng Chen’s figure of 27,350,000 males between 16 and 60 be 
accepted only for the middle of the reign and the rate of increase of 
population between 1692 and 1749 be carried back to the year 1650, 
then the population at that date was about 66 million. 

From these various sources the following estimates of the population 
of China about 1650 have been derived: 


Millions 
See eee err arene Lee ee et rer 21 
a gc la NN a a tt 55 
Sr lk a a SN ta ta 59 
, RRR SERerceeincr rece eo ener Le 60 
Chang-Heng Chen (adjusted)................... 66 
eo er rer ee hat ari ia aa 69 
I a ar a na aa ieee Ola 77 
IN i cag mth ogee woe a meee 100 
isin a ack nogetn oat aron ake ea maw REwe eR ane 200 


Reasons have been given for rejecting Martini’s larger figure. It 
seems likely that Sacharoff’s figure was erroneous because he accepted 
a return of adult males as one of the whole population. If these two 
extreme estimates are discarded the average of the other seven is about 
70 million, which may be adopted as the best approximation to the 
population of China in 1650. 

What was the probable population of China in 1750? Parker took 
the figure of 180 million from an official Chinese document, and Chang- 


1E. H. Parker, ‘‘A Note on Some Statistics regarding China,’’ in Journal of the Royal Statistical 
Society, Vol. LXII, 1899, pp. 150-156. 

* Chang-Heng Chen, ‘‘ Changes in the Growth of China’s Population in the Last 182 Years,’’ in Chinese 
Economic Journal, January, 1927. 
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Heng Chen using apparently the same source reached substantially the 
same result. If the previous estimate of 70 million in 1650 is accepted, 
this increase of 157 per cent in a century, nearly one (0.95) per cent a 
year, or about two-thirds as rapid as the annual rate of increase in the 
United States between 1910 and 1920 (1.45 per cent), seems surpris- 
ingly but perhaps not incredibly high. 

The count of households in China has probably been more accurate 
than the count of heads. Parker gave from the T’ung-hwa-Luh the 
number of families for nearly every year between 1651 and 1734. Dis- 
regarding the very low figure in the first return the number in 1653 has 
been estimated as the average for 1652-4, and that for 1733 as the aver- 
age for 1732-4. The increase for that four-fifths of a century was about 
82 per cent or three-fourths of one per cent a year. If the increase of 
households in the other fifth of the century was at the same rate as in 
these four-fifths, and if the increase of population was at the same rate 
as that of households, then a population of 70 millions in 1650 would 
have become 148 million in 1750. 

If the two centuries between 1657 and 1851 be divided at the year 
1707, a notable difference appears between the rates of increase of the 
Chinese population in the two periods. The average annual rate of 
increase in the century and a half after 1707 (0.94 per cent) was more 
than five times as great as that (0.19 per cent) in the half century before 
1707. It is difficult to credit these Chinese figures showing a fourfold 
increase in about a century anda half. Toconfirm them there is need of 
evidence, not only that the period was one of peace and prosperity, but 
also that the available food supply increased rapidly or the consump- 
tion of food per head and the average standard of living sharply 
decreased. 

Sacharoff’s statements already quoted derive some confirmation 
from a table in which he gives the population of each province of China 
at each of ten returns between 1749 and 1842. The table gives 171 
cases of change between two successive returns, six of which are appar- 
ently decreases and 165 increases. But Supan has pointed out that 
four of these apparent decreases are due to mathematical or typographi- 
cal errors, so that on the face of the figures there were 169 increases and 
only two decreases of population in the provinces of China between 1749 
and 1842. An increase of population, so unbroken in time and spread 
over so extensive an area densely settled at the start, is almost if not 
quite unparalleled in the annals of mankind. Perhaps when the history 
of that period is better known (the Manchu annals are still for the most 
part in manuscript) and if it can be shown that Chinese agriculture was 
extended into new and fertile districts or introduced new and more 
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productive crops or better methods of tillage, the Chinese figures will 
come to be accepted. For the present it seems wiser to reserve judg- 
ment upon them. 

If a provisional opinion about the modern growth of Chinese popu- 
lation may be offered for discussion, it would include the following 
points (1) reject all official figures for the period between 1711 and 1912, 
when they seem to have been used not for any administrative purpose 
but only to give pleasure to the Emperor and his gods, (2) interpret the 
return of 1910 as indicating a population of 342 million for all China and 
323 million for China Proper, (3) treat that return as more trustworthy 
than later and larger official figures, (4) in view of the lack of reliable 
returns between 1850 and 1910 for all China and of the many natural 
and political calamities from which the country suffered during the 
later years of Manchu rule, assume that the population of China in 1850 
was about the same as in 1910, viz., 342 million, (5) accept Parker’s 
figures drawn from an official Chinese source, that the number of house- 
holds in 1710, just before the decree of 1711, was 23,311,000 and his 
conclusion that the household then averaged about 6 persons, indicat- 
ing a population of about 140 million. With the help of these assump- 
tions, and of the earlier results, the population of China Proper at 
various dates may be set provisionally, and pending the production of 
further evidence, as follows: 

Estimated population of 
China Proper 
Date (in millions) 


SE en ee ee rr ee ee eee 70 
Pca unkind ema aamencn eae a kak 140 
ica gb ERMA RR ARIES Rae Re OR 342 
De canines. occu wareteeee ar erwarwats 342 
NC a aa aan en peu Tae waa aes ete 342 


If these rough estimates are accepted and it be assumed that the 
population increased between 1710 and 1850 at a uniform annual rate, 
the population of China in the middle of the eighteenth century was 
about 181 million. This is nearer the Chinese official figure of 180 
million than the 148 million reached by continuing for 17 years the 
average rate of increase of households between 1653 and 1733. 

These results are to be regarded not only as subject to a very large 
probable error but also as purely provisional. The outstanding fact is 
that no one knows what the population of China is within many mil- 
lions. The aim of scholars should be to get nearer the truth than they 
now are. May I close with a few suggestions about lines of work which 
might help our successors to better results? 
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1. Most Western scholars are handicapped by inability to read 
Chinese. Yet when the population of China is determined it will be by 
the critical analysis and interpretation of Chinese sources old or new. 
A compilation, made and published in English or some other western 
language, giving all the information about the population of China to 
be found in Chinese works is much needed. This should be a set of 
figures not merely for all China but also for each province and if pos- 
sible for each Hsien or county at the date of each return. Explana- 
tions should be given about the method followed. At present work is 
being repeated because later writers are not properly informed about 
the results of their predecessors. For example, E. H. Parker spent 
three years in going through the 70 volumes of the Tung-hwa-Luh so 
as to find ‘“‘any casual remarks bearing upon population and revenue,” 
and in copying out the numerical details about the annual returns 
on these subjects. But the table which was the final result of this toil 
was not included in any book of his and has been overlooked by his 
successors. 

2. Chinese scholars also are handicapped, but in other ways. They 
know almost as little of what Western scholars have written as the 
latter do of what Chinese scholars have written. The modern statis- 
tical method is mainly a Western development. A survey of the West- 
ern discussions about the population of China, at which I have made a 
beginning, would indicate what kind and degree of evidence are needed 
to satisfy the guild of scholars. 

3. A summary of the areas of the Chinese provinces and Hsien or 
counties is needed so that the density of population in small districts of 
China can be computed and compared with densities elsewhere. The 
evidence suggests that the richer agricultural districts of China, espe- 
cially the rice-growing districts, are very well settled, but that in the 
less productive upland and inland regions, where unaided hand labor 
can wring little from the soil, the population is comparatively sparse. 
Densities both per square mile of total area and per square mile of tilled 
land are much needed. 

4. The methods available for estimating the population of unenumer- 
ated countries described years ago by a committee of the International 
Statistical Institute, would probably be applicable and helpful. 
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SOME APPLICATIONS OF STATISTICAL METHODS TO 
AGRONOMIC EXPERIMENTS! 


By FREDERICK D. Ricuey, Bureau of Plant Industry, U. S. Department 
of Agriculture 


One of the most general uses of statistical methods in agronomy is the 
estimation of the experimental error, or error due to random sampling, 
in field plot experiments. Most agronomic experiments must be con- 
ducted in the field and are subject to the errors of random sampling 
among variable plants growing in a variable soil. If many different 
strains or varieties are to be compared, for example, it is desirable to 
measure the precision of the comparison. The limitations of land and 
labor preclude replicating enough to obtain a small mean experimental 
error merely by increasing the number of replications. In fact, the 
decrease in the standard error of the mean which theoretically ac- 
companies an increasing number of replications very frequently does 
not occur. This is due to the inclusion of greater soil variation as the 
experimental area is enlarged to accommodate the greater number of 
replications. Moreover, much of the soil variation is not random, but 
comprises systematic change from one part of the field to another. 
Some means of obtaining a reasonably reliable standard error based on 
a small number of replications of any particular item, and of having 
such standard error as free as may be from the effects of systematic 
variation, accordingly is exceedingly important. 

The data in Table I show the yields of McCulloch corn grown in a 
uniform-planting experiment, at Ames, Iowa, in 1925. They are the 
yields of 192 12-hill plots, all of the same kind of corn, arranged in four 
series of 48 rows each, just as they occurred in the field. The row 
numbers are shown in column 1 of the table and are common to the four 
parallel series, or replications. It has been assumed that the experi- 
ment was planted with 48 different strains of corn, numbers 1 to 48, 
and that these were distributed at random in each of the four series, 
with the single restriction that each of the 48 strains should occur once 
and only once in each group of 12 rows or plots across the 4 series. 
Columns 2 in the table show the assumed strain number for each plot. 
The yields of air-dry corn are shown in columns 3. The problem is to 
estimate the probable significance of the differences between the means 
of the various “strains.” 


1 Presented in part before the Round Table on Biology, at the annual meeting of the American Statisti- 
cal Association, Washington, D. C., December 30, 1929. 
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Forgetting for the moment the assumption that the experiment in- 
cludes different strains, the standard deviation for the experiment, of 
course, may be estimated by squaring the deviations of the individual 
plots from the general mean, adding, and dividing by 191, one less than 
the total number of plots. Designating the value so obtained as the 
total standard deviation (cr), it is found to be 1.999. 


TABLE I 


YIELDS OF 192 12-HILL ROWS OF McCULLOCH CORN AT AMES, IOWA, IN 1925, 
ASSUMED TO BE THOSE OF 48 STRAINS DISTRIBUTED 
AT RANDOM WITH RESTRICTIONS 


(Data from A. A. Bryan) 











—== 
Series I Series IT Series TIT Series Iv 

Deve Dev. Dev. Dev. 

from S-row from [S-row from /|5-row from 5-row 

strain | mov. strain jmov. strain /mov. strain; mov, 

Row Strain] Yield jmean av. Strain] Yield | mean jar. Strain|Yield | mean jay. Strain) Yield | mean ar. 

\ eae ree pee ee re qee ree ee 
»y27;sf/e estes} ete dz steers |z;s] as 
1 36 14.96] 19.89 | 21.00 11 15.17] 21.20 | 20.81 | 35 14.33 | 20.75 19,90 8 16.12] 20.61 | 21.14 
2 Ms 14.54] 21,02 | 21.00 19 13.94 | 20.32 | 20.8) 31 13.63 | 19.90 19.90 12 15.40] 21.73 | 21.14 
3 29 16.05] 23.13 21.00 10 14.28 | 21.08 20.61 5 13.21 | 19.68 19,90 18 16.69] 23.92 | 21.14 
4 25 15.70] 20.66 21.41 32 14,10] 21.40 20.63 17 12,53 | 18.86 19.78 42 14.61] 19.92 21.56 
5 7 15,79] 20.30 21.37 41 13.11 | 20.06 20.69 37 14.05 | 20.31 19,37 27 15.64] 20.44 21.10 
6 21 15.63] 21.94 21.24 3 12,87 | 20,28 20.57 | 46 14,80 | 20,17 19,17 28 16.69] 22.69 20.76 
7 38 15.31] 20,83 21.47 20 13.39 | 20.61 20.40 26 13,23 | 17.81 19,02 30 13.76} 19.41 21.10 
8 9 16.38 | 22,48 21,74 13 13,42 | 20.52 | 20.67 6 14.31 | 18.70 18.43 33 15.88] 21.32 | 20,93 
9 45 15.91} 21.81 21.60 15 13,44 | 20,54 20.65] 39 12.67 | 18.12 18.09] 40 15.03] 21.62 | 20,33 

10 47 16.41] 21.63 | 21.35 2 13,92 | 21.39 | 20.68 pt 12,29 | 17.37 18.30 | 22 12.66; 19.60 | 20.21 
ll 16 15.28} 21.25 21.06 23 12.33 | 20.20 20.06 a 13,45 | 18.45 17.93 | 44 13.82] 19.71 20.26 
12 48 15,01] 19.50 20.67 24 13.01 | 20.76 19.69 1 12.32 | 18.88 17.78 45 13.29] 18.78 19.67 
13 42 15.78] 21.09 20.29 36 12,47 | 17.40 16.88 1 10.81 | 16.84 18.21 3 14.20] 21.61 
14 30 14.22] 19.87 20.23 29 11.63 | 18.71 18.40 18 11,02 | 17.35 18.17 5 12,17] 18.64 
15 33 14.29] 19.73 20.39 25 12.39 | 17.35 17.57 19 13.16 | 19.54 18.364 10 12.43] 19.23 
16 8 16.45] 20.94 20.29 M 11,30 | 17.78 17,72 20 11,04 | 18.26 18.87 17 11.79] 18.12 
17 6 15.91] 20.30 | 20.27] 38 11,08 | 16.60 17.73 | 41 12.78 | 19.73 18.85 24 11.70] 19.45 
18 46 15.26 | 20.63 | 20.66 7 11.43 | 18.1 17.63 13 12.39 | 19.49 18.25 | 31 12,00] 18,27 
19 44 13.86 | 19.75 20.61 9 12,68 | 18.78 17.55 » 28 11.21] 17.21 18.41 35 11.74] 18.16 
20 ?6 17.10] 21.58 20.47] 21 10,55 | 16.86 17.64 12 10.23 | 16.56 17.75 1 11.77} 18.33 
21 45 15.22] 20.71 20." 47 12.15 | 17.37 17.2 23 11.17 | 19,04 17.27} 32 12.77] 20,07 
22 4 14.58 | 19.56 20.55 | 43 11.16 | 17.06 17.11 40 9.67 | 16.46 17.50 37 12.27] 18.53 
23 2? 15.19] 19,99 | 20,63 | 48 11,89 | 16.38 17.30 | 22 10,16 | 17.10 17.91 39 12,00] 17.45 
24 “4 15.71] 20.79 | 20.69 16 11.91 | 17.88 17,44 15 11,24 | 18.5 18,24 2 10.60] 18.07 
25 a1 15,81 | 22.08 21.34 30 12.17 | 17.82 17.49 32 11.33 | 18.63 16.16 ll 15,20] 19.23 
26 18 14.67] 21,00 | 21,39 8 13,58 | 18.07 17.4% 10 13.87 | 20.67 18.48 13 13.43] 20.53 
27 5 16.36 | 22.83 21.44} 42 11.99 | 17.30 17,98 29 8.99 | 16.07 18.67 15 15.08 | 22.18 
26 35 13,81] 20.23 | 21.27] 35 13.19 | 16.63 16,12 25 13.73 | 18.69 18.51 19 12.45] 16.33 
29 17 14.75] 21.08 21.544 26 17.50 | 18.08 18,12] 21 13.00 | 19.31 18,32 16 11.75] 17.72 
30 37 14.97] 21,23 20,862) 44 12,62 | 18.51 18.02 9 11.71 | 17.81 18,87 | 20 13.47 | 20.69 
31 12 14.98 | 21.31 21,04 6 13.68 | 16,07 17.77 7 13,21 | 19,72 18,46 23 13.67] 21.54 
32 28 14,24 | 20,24 21.37 46 11.45 | 16,62 17.76 3 11.42 | 18,83 18.55 M“ 14.51} 20.99 
33 22 14,38 | 21,32 21.24 45 11,86 | 17.35 17.74 47 11.40 | 16.62 18.68 36 13,59} 18.52 
™ 1 6.18 | 22.74 21.32 27 13.2% | 18,03 18,03 24 12,00 | 19,75 16,95 38 14.85] 20.37 
*5 40 14,00 | 20,59 21.54 4 13.43 | 16.4% 18.45 45 12.5 18.49 19,22 | 41 14.21] 21.16 
35 39 16.28 | 21.73 21.82 “4 14.43 | 19.51 18.91 2 13.57 | 21.04 19.96 | 48 15.96 | 20.45 
37 19 14.% | 21.32 21.07 5 12.38 | 18.85 19,03 M 13.71 | 20.19 20.59 9 14.81] 20.91 
38 ll 16.68 | 22.71 20.9% 31 13.48 | 19,75 19,52 33 14,88 | 20.32 20.97 25 16.35] 27.71 
39 10 12.20] 19,00 20.67 18 12.30 | 18.63 19,69 x” 17.26 | 22.91 21.20 26 17.83 | 22.41 
40 32 12.59 19,89 20,22 35 14.43 | 20.85 19,91 8 15.90 | 20,39 21.57 29 15.02] 22.10 
41 20 13,20 | 20,42 19,53 12 14.06 | 20,39 19,93 36 16.68 | 22.20 22.34 6 18.55 | 22.94 
42 41 12.11] 19.06 19,62 37 13.65 | 19,91 20,59) 4 16.13 | 22,02 22,09 21 15.58 | 21.89 
45 3 11.87 | 19.28 19,43 26° 13,86 | 19.86 20.68 36 19,26 | 24.19 22.64 45 16.74 | 22.64 
44 13 12,36 | 19.46 19,24 1? 15.59 | 21.92 20.62 | 42 16.36 | 21.67 | 22.84 7? 15.32] 21.83 
45 15 11.62] 18,92 19,27 40 14.7% | 21.33 21,03 45 17,65 | 23.14 22.74 4 18.52] 23.5 
46 2 12,01 | 19.48 19,42 i 13.50 | 20.06 21.60 16 17.19 | 23.16 22.63 4 17.23 | 22.31 
4? 23 [11.33] 19.20 19,42°| 22 15.02 | 21.96 21.60°] 27 16.73 | 21.53 | 22.63°] 46 16.99 | 22.36 
48 “4 12.29 | 20,04 19.42%) 39 17.26 | 22.71 21,60°] 48 19.18 | 23.67 | 22.63°| 47 19,15 | 24.37 
























































** Plus 20, to avoid negative values. 
* The moving averaze for third from first and last rows in each series are used also for first and last two rows. 


Under the assumption that 48 strains were grown in the experiment, 
this direct process is not permissible. The diversity to be expected 
among the strain means would lead to an unduly large standard devia- 
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tion. At least three ways of eliminating the effect of the diversity in 
the strain means are available, differing only in the manner of reaching 
the same end point. 

1. The correlation between the individual deviations and the strain 
mean deviations may be computed, and from this may be obtained the 
partial variance of the experiment for a constant strain mean value 
which must be multiplied by 4/3, to correct for the fact that each of the 
4 plots of a strain is involved in determining its mean which is used in 
computing the correlation. The root of this is the partial standard 
deviation of the experiment for a constant strain mean. 


2. The sum of the squares of the deviations of the strain means 
around the general mean may be multiplied by the number of plots of 
each, 4, and subtracted from the sum of the squares of the individual 
deviations around the general mean. The remainder is divided by 144, 
the number of degrees of freedom obtained by subtracting 47 (one less 
than the number of varieties) from 191 (one less than the total number 
of plots). The root of the mean square so obtained is identical with 
the partial standard deviation obtained under (1). 


3. The deviation of each individual plot yield may be taken from the 
mean of the strain grown in that plot. These deviations, plus 20 
pounds to avoid negative values during computations, are shown in 
columns 4 of Table I, as F. Multiplying the mean square of these 
deviations by 4/3 and extracting the root gives the same standard de- 
viation as by (1) and (2). 

Obviously, to divide by 192 and then multiply by 4/3 under method 
(3), is the same as to divide by 144 as was done under (2). It seems 
worth while, however, to note the different steps and the superficially 
different theories for using 144, or 3/4 of 192. In determining the cor- 
relation on which the partial standard deviation of method (1) was 
based, the product moment included a portion due to the four plot 
deviations of a strain constituting the strain mean with which they 
were correlated. Under method (2), the 144 degrees of freedom repre- 
sent the 144 values that could be filled in at random, after which the 
other 48 would be determined. In method (3), the four plots of a 
strain constitute a sample of a larger population, the mean of which 
would be expected to differ from that of the sample. The standard 
deviation of the population, which is the one of interest, would be ex- 
pected to be —, or 4/3 times the standard deviation of the sample. 

as 

The writer prefers the third method for experiments of this kind. 
It seems more simple and direct. It may be designated the deviation 
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from the mean method as modified by “‘Student.’! In some of Fish- 
er’s 2? arrangements, however, where different treatments are the varia- 
bles, method (2), Fisher’s analysis of variance, is the most simple. 
Whichever method is used, the final value isthesame. This value may 
be designated op, the standard deviation in the “Field,” apart from 
the influence of strain means differing inherently among themselves 
and therefore more than would be expected under random sampling. 

In the example under consideration the means of the assumed strains 
should be the same within the limits of random sampling. Accord- 
ingly, or here should approximate o7 (=1.999) as determined from all 
of the plots, in so far as theory and fact are in agreement. Actually, 
the value of a7 is 2.053, a discrepancy of only 2.7 per cent. Where the 
strain or treatment means may be expected to differ, cf provides the 
best available estimate of the gross experimental error in experiments 
of this kind. It therefore has wide application. In many agronomic 
experiments, however, it is needlessly large because of the influence of 
systematic soil variation, thus making the results seem less precise than 
they really are. 

The field variation, measured by gy, is caused to a very large extent 
by differences in soil productivity from one part of the experimental 
field to another. Some of these are random differences. Others are 
systematic and tend to affect adjacent plots alike, thereby bringing 
about a correlation among the individual deviations within certain 
parts of the field. To the extent that this correlated variation may be 
measured and its effect eliminated, the precision of the estimate of the 
experimental error is increased. Various methods have been used in 
eliminating this correlated variation. Many of these have been re- 
viewed by Hayes and Garber,’ and by Stadler,‘ and it seems better to 
restrict the discussion here to certain specific methods. 

In 1923, “‘Student”’ > suggested a method for estimating the experi- 
mental error with the effect of variation from replication to replication 
eliminated, giving credit to R. A. Fisher for the final solution of the 
problem. The effect of this simple method was the same as to deter- 
mine the differences between all strains in all combinations within each 
replication and compute the mean standard deviation for all differences. 
It already has been pointed out ° that this is equivalent to determining 


1H. K. Hayes and R. J. Garber, Breeding Crop Plants, New York, McGraw Hill, 2nd Ed., 2nd im- 
pression, 1927, p. 84. 

2R. A. Fisher, Statistical Methods for Research Workers, London, Oliver and Boyd, 2nd Ed., 1928. 

* Hayes and Garber, op. cit. 

4L. J. Stadler, ‘‘Experimental Error in Field Plot Tests,’ International Congress of Plant Sciences, 
Ithaca, 1926, Proceedings, 1: 107-127, 1929. 

5 ‘Student,”’ ‘On Testing Varieties of Cereals,’’ Biometrika, 15: 271-293, 1923. 

*F. D. Richey, “The Moving Average as a Basis for Measuring Correlated Variation in Agronomic 
Experiments,” Journal of Agricultural Research, 32: 1161-1175, 1926. 
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the partial average standard deviation of all strains for a constant 


replication value and multiplying this by a = ? where m is the 


m— 
number of strains. The principle involved is entirely similar to that 
on the basis of which the effect of differences in varietal means was 
eliminated. The method really comprises the first step in Fisher’s 
analysis of variance method and is discussed in connection therewith. 

Fisher’s analysis of variance method for eliminating correlated varia- 
tion due to soil differences in two directions is shown in its application 
to the uniform-planting experiment of Table I, in Table II. The sum 





TABLE II 
ANALYSIS OF VARIANCE BY R. A. FISHER’S METHOD 
































Degrees Sum — 
Variation due to oO of Symbol V —- o 

freedom squares 
. ; ve , 191 |763 5940 . 3.9979 1.999 
eee ; alan ; 47 |156 .7964 4 
Experiment and position... . . 144 |606 .7976 o, 4.2139 2.053 
Columns (series)...... ere 3 | 83 .8057 . 

| 
Experiment and groups....... ween 141 522.9919 G’F 3.7092 1.926 
ere ces Babi 3 176.0951 
Experiment. ..... ORs a <a Ae 138 |346 8968 rr 2.5137 1.585 
——— —_ | a — — 











of the squares of the deviations of the individual plots around the mean 
of all plots, 763+, constitutes the base. From this is subtracted 4 
times the sum of the squares of the varietal means around the general 
mean, or 156+. The difference, 606+, is equal to the sum of the 
deviations of the plot yields from their respective varietal means, i.e., 
the sum of the squares of F deviations. This is reduced by subtracting 
the variation that is common to all the strains from series to series, or 
48 times the sum of the squared deviations of the series means around 
the general mean, giving the sum of the squares for ‘‘Student’s”’ 
equivalent of the ‘‘Pairing’”’ method, under which designation its 
standard deviation is shown as gop in Table IV. This sum finally is 
decreased by eliminating the variation common to the 12-row groups 
across the series. The two successive reductions are shown in Table 
II, together with the number of “degrees of freedom’”’ by which each 
sum of squares should be divided to obtain an estimate of the variance 
due to the different causes. The standard deviations obtained under 
these different methods will be discussed later in comparison with that 
which is obtained by the moving average method. 
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In an earlier paper | it was suggested that a moving average of the F 
deviations might be used as an Index of Productivity (J) to estimate 
correlated variation in experiments of this kind. Using a 5-plot 
moving average (/;), and with a different (random) order in the four 
series, the mean of the deviations of any 5 adjacent plots affords an 
excellent estimate of the inherent productivity of the soil on which 
these plots, and more specifically the central plot of the 5, occurred. 
The J; values for the present experiment are shown in columns 5 of 
Table I, again with 20 pounds added to avoid negative values. Each 
moving average value is recorded for the plot on which the 5 plots are 
centered, except for rows (plots) 1 and 2, and 47 and 48 in each series 
for which the J values for plots 3 and 46 are used. The method sug- 
gested was to determine the correlation between the F and the J 
deviations, the regression of F on J, and the partial standard deviation 
of F for constant J. The latter, of course, would be the standard error 
of estimate remaining after the F values had been adjusted to their 
regression on the corresponding 7 values, but could be had directly 
from the formula: 


[0 p=O0'p (1—r?,,). 


Multiplying this partial variance by 5/4, to correct for the fact 
that the central plot deviations were used in obtaining the averages 
with which they were correlated, and extracting the square root gave 
the standard error for the experiment, freed from the effects of such 
correlated variation as was measured by the moving average. The 
results of using this method with the data of Table I are shown in 
Table III under the 5-row moving average and in Table IV as the 
approximate moving average method. 


TABLE III 
ADJUSTMENT FOR REGRESSION ON A MOVING AVERAGE 





™ ross (1—r? 














Kind of moving average 4: "FI | regr.; Fr) or 1°F 
4-rows (2 on each side).......... - 0.7596 | 0.8969 | 4.2135 0.43 230 1.7825 | 1.335 
5-rows centered : ; 8512 i 1.0138 | 4.213 
| 


) 
9 2755 poi hess 1.4511 1.205 








The multiplication of the partial variance for a constant moving 
average value by 5/4 to correct for in-“uding the central plot must be 
regarded as an approximation. The direct way would be to use a 
4-plot moving average based on the 2 plots to each side of a central 
plot. Computing such a 4-plot moving average is exceedingly la- 


1 Richey, op. cit. 
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borious, whereas computing the 5-plot average is simple. It was for 
this reason that the method described was followed. More recently a 
simple means was found for converting correlation and regression values 
determined from the 5-plot average to a 4-plot basis, with no discrep- 
ancy other than that entering from the fact that there are no true 
moving averages for the plots at the ends of the series. 

Symbolizing a moving average of 4 rows, 2 on each side of the row 
on which the moving average is centered, as J,, the formulas for ob- 
taining the mean product moment and observed standard deviation on 
a 4-plot basis (pp;, and S?,,) from the corresponding values on a 5-plot 
basis (pry, and S*;,) and from the mean square of the F values (S?,) 
are as follows: 

Pr1i= 14 (5prr,—*P), 


or, in the example, = 14 (5X 2.2586 —3.1604) = 2.0332 
S*,=1/16(25S%,,— 10pp1,+S*p) 
or, in the example, = 1/16(25 x 2.279—10 X 2.2586+ 2.1604) = 
2.2670. 


The correlation between the F deviations and a 4-row moving average 
is 0.7596; 1—r?p;,=0.4230, and the product of these two, ;,07p, is 
1.7825, as shown in Table III. This is 58 per cent less than the total 
variance in F, the reduction being due to the elimination of correlated 
variation measured by the 4-row moving average. The square root of 
this is shown in Table IV as for the moving average method. 











TABLE IV 
COMPARISON OF STANDARD DEVIATIONS OBTAINED BY DIFFERENT METHODS 

: : Percentage Relati 

Designation of method Symbol * | Value of elative 

> variance 

F 

Deviation from the mean....... ; op 2.053 100 100 
Pairing... .. WIS : G'r 1.926 94 88 
Analysis of variance . ; P'F 1.585 77 60 
Moving average.............. ; nor 1.335 65 42 
Moving average, approximate f.... oy h’F 1.205 59 34 




















Luton oo 

The estimates of the experimental error obtained under the different 
methods are brought together four comparison in Table IV. The 
method which eliminates only the effect of the variation from replica- 
tion to replication is indicated as the pairing method, reserving the 
term, analysis of variance, for the method which eliminates the effects 
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of variation in both directions. The approximate moving average 
method is included only for completeness, as its difference from the 
method based on a 4-row moving average is due only to the approxi- 
mation involved. 

Beginning with the deviation from the mean method, the standard 
deviation of F (=2.053) represents the best estimate of the standard 
deviation in the experiment due to all causes other than strain differ- 
ences. The standard deviations obtained by the more refined methods 
are smaller because definitely measurable parts of the correlated varia- 
tion were eliminated. Thus, the standard deviation has been reduced 
6 per cent by eliminating the effect of variation from series to series. 
This can be effected in nearly all replicated experiments, although if the 
number of items being compared is large and the number of replications 
small, the reduction may be unimportant. Eliminating the effect of 
variation in the 12-row groups across the series effects a further reduc- 
tion of 17 per cent, or 23 per cent in all. To achieve this, the experi- 
ment must have been planned to permit it. Finally, under the moving 
average method, the standard deviation is reduced 35 per cent. This 
method requires only that the strains shall have been planted in a 
different or random order in the different replications. Falsely high 
correlations may be obtained if the same order of planting is used in 
each replication. 

Which method will be best in any experiment will depend largely 
upon the experiment itself. With relatively few items to be compared, 
the area required for each replication is small, and the analysis of 
variance method may be quite as effective as the moving average 
method in obtaining a small standard deviation. With a large number 
of items to be compared, the moving average method usually will 
provide a more adequate basis for eliminating correlated variation. 
Even so, the labor of computing the moving average may be excessive 
in comparison with the increase in the precision of measuring the prob- 
able significance of differences. The labor of the moving average 
method is not unduly serious, however, if computing-tabulating ma- 
chinery is available and the methods suggested by Snedecor! and 
Brandt ? are used. 

There is a second advantage in using the moving average method. 
‘The final estimate of the standard deviation ;c, is the standard error of 
estimate that would remain after adjusting the individual yields to 
their regression on the moving average. The mean of the moving 


1G. W. Snedecor, ‘Uses of Punched Card Equipment in Mathematics,”’ American Mathematical 
Monthly, 35: 161-169, 1928. 

2 A, E. Brandt, “The Use of Machine Factoring in Multiple Correlation,” this JovnnaL, September, 
1928. 
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average values for the plots of any strain furnishes a valuable estimate 
of the average productivity of the soil in which the plots of that strain 
were grown. Even though the 5-plot moving average values are used 
to obtain this mean, the latter is unaffected by the inclusion of the 
central rows, the sum of the deviations of which is zero. Such a mean 
moving average value, however, will be only 4/5 as large as had the 
4-row moving average been used. This may be compensated for by 
multiplying the regression of F on J, by 5/4, and multiplying the mean 
I; values for the different strains by the value so obtained. In the 
example, the regression of F on J, is 0.8969, which, multiplied by 5/4, 
gives 1.1211, the factor to use with the mean deviation of Js. 

The mean yields of the 48 assumed strains are shown in column 2 of 
Table V. The deviation of each strain mean from the general mean is 
shown in column 3. The mean of the four 5-plot moving averages for 
each strain (after deducting the 20 pounds previously added for coding) 
multiplied by 1.1211, are shown in column 4, with the signs changed so 
that they represent the necessary adjustment for regression on the 
moving average. Finally, the deviations of the strain means after 
adjustment from the general mean are shown in column 5. The de- 
viations of the strain means from the general mean are less after 
adjustment for 34 of the 48 strains, the standard deviations being 0.91 
before adjustment and 0.72 after adjustment, a reduction of 21 per 
cent. When it is remembered that the 48 “strains” were really the 
same kind of corn in this case, and therefore should have yielded 
equally, it would seem that a real gain in the precision of measuring 
their productiveness had been achieved. 

Perhaps the moving average method has its greatest usefulness in 
breeding experiments where many selections must be tested with the 
primary purpose of determining the few best. Thus, in the codperative 
corn breeding experiments at Ames, Iowa, from 400 to 600 different 
crosses between inbred lines of corn are being tested each year. Such 
an experiment covers 10 to 20 acres, each cross being grown in six 13- 
to 15-hill plots distributed at random within each of 6 series. The 
regression on a moving average has been of much use in adjusting for 
soil heterogeneity in these experiments. 

In plant breeding experiments it frequently is desirable to measure 
the extent to which several characters are interrelated or are associated 
with some other character. Thus, in selecting corn for productiveness, 
will strains having long ears be more productive than those having ears 
of large diameter, and is there any general relation between length and 
diameter of ear? Again, is resistance to some specific disease, or erect- 
ness of plants, their height, leafiness, and the like, related to yield in the 
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given environment? The methods of simple, partial, and multiple 
correlation, together with the corresponding regressions, are valuable 
tools in such experiments and are in wide use. 

A recent paper on ‘‘Correlation Studies with Inbred and Crossbred 
Strains of Maize’’ ' contains numerous examples of such uses of corre- 
lations. Its detailed consideration here is unwarranted because of its 
general availability. It is worth noting, however, that, in addition 
to a study of relations of various characters within a single generation, 
the correlations also are presented for characters in the inbred parent 
strains with the same or different characters in the crossbred progeny. 
Thus, a coefficient of 0.43 + 0.03 for length of ear in parent inbreds and 
their crossbred progenies affords an estimate of the extent to which 
variation in length of ear in the parent strains was reflected in the 
crosses. Similarly, a coefficient of correlation of 0.20+0.03 between 
the yield of the inbred parents and that of their crossbred progenies 
indicates that the higher yielding inbreds tended, as an average, to 
produce the higher yielding crosses in this experiment, a condition that 
might or might not be expected from different theoretical consid- 
erations. 

The importance of a correlation of 0.20 may be questioned by some. 
It must be remembered, however, that these coefficients are based on 
data from field experiments involving a large amount of random soil 
variation. They, therefore, are relatively much more important than 
their size indicates. Furthermore, selection toward a uniform type of 
parent tends to decrease parent-progeny correlations at the same time 
that fixation of type otherwise would tend to increase these cor- 
relations. 

These last conflicting tendencies may be shown with data from 
coéperative breeding experiments at Columbus, Ohio. The time of 
silking in corn is affected both by environment and heredity, and uni- 
formity in the time of silking is highly desirable in sweet corn for 
canning. The object was to eliminate as much as possible of the varia- 
tion in time of silking due to heredity. The data for four years are 
shown in Table VI. The period during which the original self pollina- 
tions were made in 1924, was 15 days. This period was decreased in 
the later generations, being only 6 days in 1927. The standard devia- 
tion for the mean time of silking of the progenies decreased from 3.7 
in 1925, to 2.3 in 1926 and 1927, ard then increased to 4.5 in 1928. 
Apparently, then, there was little advantage from the selection for 
uniformity in time of silking. Column 5 of Table VI, however, shows 
that the coefficient of correlation between the date of pollinating a 
1M. T. Jenkins, in the Journal of Agricultural Research, 39: 677-721, 1929. 
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parent ear (practically a constant function of date of silking of the plant 
on which it was produced) and the mean date of silking of the progeny 
grown from seed of that ear, decreased progressively from 0.75 in 1925 
to 0.08 in 1928. This simply means that the variation among the par- 
ent ears pollinated in the later years was due to environment rather 
than heredity and, accordingly, was not reflected in their progenies. 


TABLE VI 


MEASUREMENT OF THE EFFECTS OF SELECTION IN SELF-FERTILIZED LINES OF 
CORN FOR UNIFORMITY IN DATE OF SILKING AT COLUMBUS, OHIO 


(Data from M. T. Meyers and L. R. Jorgenson) 











— Correlation between 
Number of ¢ for number rapes 
: Number of days within of days from Oe 6 pie 
Year progenies which parent planting to Pp 
pis mean number of 
grown plants were silking among days to silking 
pollinated progeny means in progeny 
ps 2 3 4 5 
1924. : 15 ae ae ae or 
22 9 3.7 +0.37 0.75 +0 .056 * 
1926 36 7 2.32 .18 .68+ .060 
1927 47 6 2.3 .16 .40= .084 
Sr 72 4.5 .36 .08+ .079 




















* Only 21 progenies used in correlation study. 


A similar situation occurs when selection for any characteristic is 
successful to an extent that eliminates hereditary differences. If, on 
the other hand, selection had been directed to obtaining strains which 
silked at different times, the fact that hereditary variation had been 
largely eliminated from each strain while the strains differed heredi- 
tarily among themselves, would have resulted in a very high parent 
progeny correlation in the population as a whole. The conflicting 
tendencies of these two factors must always be kept in mind in inter- 
preting parent progeny correlations. 

The results of the 1928 experiments on breeding corn resistant to the 
European corn borer, at Bono, Ohio, codperative with the agronomists 
and entomologists of the Ohio Agricultural Experiment Station, have 
been drawn on for another example of the application of statistical 
methods. It first may be stated briefly that the corn borer moths 
emerge during a period of some 30 days centered more or less about 
July 10 to 15, when the peak of the moth flight occurs. The female 
moths deposit the eggs in clusters of about 15, mostly on the surface of 
the corn leaves. The young corn borer larvae feed on the leaves until 
they finally bore into some part of the stalk. They are extremely 
active and there is a heavy mortality so that a relatively small per- 
centage persist to reach a stage and a place where they do damage. 
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The experiments in 1927 had shown that the percentage of plants 
infested in the different plots was correlated negatively with the date 
on which the plants in these plots had silked, and positively with the 
height of the plants during the period of egg deposition. That is, the 
earlier silking plots and the plots which were taller about July 10 
tended to have the larger percentages of stalks infested with borers at 
harvest. Accordingly, the experiments in 1928 were planned to get 
more definite information on this relation and, particularly, to differ- 
entiate between possible “‘resistance’’ caused by a lack of attractiveness 
resulting in fewer eggs being deposited on some plants, and that which 
might be caused by a larger mortality from the egg to the final larval 
stage. The coefficients of correlation in Table VII show the results of 
such a study in a single experiment in which 25 different strains were 
grown in duplicate plots. 

TABLE VII 


COEFFICIENTS OF SIMPLE CORRELATION AMONG THE VARIABLES SHOWN BASED 
ON DATA FROM THE DUPLICATE PLOTS OF EXPERIMENT A AT BONO, OHIO, 
IN 1928 
(Data from M. T. Meyers and L. L. Huber) 














— Sym- 
Variable vol y d h4 h6 € Pp 8 
Yield of corn. . y 
Days to silking. . d —0.23 
Plant height, July 20. . h4 .32 — .35 
Mature plant height... . h6 .09 79 11 
Corn borer eggs per plot. e€ .25 | — .43 .67 00 
Corn borer larvae per plot. p .07 | — .58 .54 — .28 44 
Percentage of survival..... 8 — .06| — .30| —.03 — .34 
Percentage of stalks infested... . i 09 | — .75 .66 — .45 60 
































The correlations indicate that the earlier silking strains tended to 
yield slightly more than the later ones in this experiment and to be 
somewhat taller on July 20, though materially shorter at maturity. 
More eggs were deposited on the earlier silking strains and a larger 
percentage of the larvae survived through the various developmental 
stages until harvest. This is reflected in the larger final populations 
per plot and the larger percentages of infested stalks among the earlier 
silking sorts, as indicated by the coefficients. The plots which were 
taller on July 20 tended even more strongly than the early silking ones 
to become egg-infested. Plant height on July 20, however, was un- 
correlated with survival and the relations for plant height, July 20, 
with final population and with percentage of stalks infested are no more 
important than the corresponding ones for time of silking. The only 
other relations meriting comment here are those for corn borer eggs 
per plot with final population (0.44) and with percentage of stalks 
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infested (0.60). Only some 19 per cent of the variance in population 
and 36 per cent of that in infestation is determined by the variation in 
numbers of eggs deposited. This is encouraging from the standpoint 
of the program. Resistance, if any, that was due to relative unattrac- 
tiveness easily might be lost if all of the area were of the less attractive 
sort. Failure to survive, on the other hand, would not be influenced 
by having the entire area planted to the same kind of corn. 

The important influence of time of silking and early plant height on 
infestation requires that these factors be taken into definite account 
before concluding that a strain tends to be more resistant or susceptible 
than the average. The multiple regression equation for borer popula- 
tion on time of silking and early plant height provides a convenient tool 
through which this can be accomplished. The population to be ex- 
pected in each strain may be predicted from its time of silking and 
early plant height. The deviations from these predicted values then 
can be studied instead of the deviations from the mean. 

Of the strains in experiments A, D, and E at Bono, Ohio, in 1928, 
14 were tested in each of the three experiments and another 19 were in 
experiments D and E, but not in experiment A. The deviations of the 
corn borer populations observed in these strains from the populations 
predicted from the multiple regression on time of silking and early 
plant height are shown in Table VIII. Experiment A consisted of 
duplicate plots planted on May 22, experiment E consisted of single 
plots planted on May 23, and experiment D consisted of duplicate plots 
planted on June 8, the later planting tending to reduce the extent of 
infestation. 


TABLE VIII 


DEVIATIONS OF THE OBSERVED CORN BORER POPULATIONS FROM THE POPU- 
LATIONS PREDICTED ON THE BASIS OF THE MULTIPLE REGRESSION OF 
POPULATION ON DATE OF SILKING AND EARLY PLANT HEIGHT 
IN 33 STRAINS OF CORN GROWN IN THREE EXPERIMENTS 
AT BONO, OHIO, IN 1928 


(Data from M. T. Meyers and L. L. Huber) 








Deviations from predicted in experiments 








D E A D E A D E A 
—1.1 —21.3 —23.8 5.3 3.6 7.5 — .§ 2.1] —9.5 
—2.4 —22.0 —20.8 2.4 5.8 —1.3 7.7 
—7.7 —22.9 —18.3 2.0 8.4 4.6 | —25.9 
—7 .2 —27.0 —25.7 2.7 18.1 2.8 | —13.7 
—1.9 - 4.1 — 5.7 14.9 45.1 7.9] — 6.3 
—2.1 - 8.1 , —00.8 —08.5 4.9 —3.3 5.5 
—5.4 - 2 - .2 — 4.5 11.4 —4.0 15.4 
—4.6 —16.8 —- 5.8 —- 8.4 14.4 —2.8 48.9 
—5.7 —27.1 2.4 11.2 - 7.3 —1.4 16.8 
- 7 — 7.5 2.3 16.7 - 5.8 1.4 —7.8 
3.4 12.5 72.0 - 1.9 5.4 —15.3 —2.7 5.8 
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Of the 14 strains that were in all three experiments, the deviations of 
7 are alike in sign throughout, whereas those of the 7 other strains 
differ between experiments. If the signs of the deviations depended 
upon chance alone they would be expected to agree only in 14, or 3.5 
of the strains, disagreeing in the other 34. The odds are 25 to 1 against 
7 or more agreements in 14 trials as a result of chance. Similarly, of 
the 33 strains in experiments D and E, the deviations for 21 agree in 
sign and those for 12 differ in the two experiments, a departure from 
the equality to be expected under random sampling of 4.5. The odds 
against chance occurrence of 21 agreements in 33 trials are 11 to 1. 
Although far from conclusive, the results indicate that there are 
inherent differences in resistance and susceptibility among the strains. 
Methods taking account of the size as well as the direction of these 
deviations also may be used to estimate their probable significance, but 
need not be considered here. 

The foregoing exemplify some applications of statistical methods to 
comparisons of hereditarily different plants in the same general en- 
vironment. The same principles are being utilized in experiments to 
determine the effect of definite environmental differences on plants of 
a single strain or the differential effects on plants of several strains. 
Regardless of the intentional variation involved in the experiment, 
however, there always is an additional element of variation because of 
the inability to obtain entirely uniform plants or constant environments 
in which to grow them. The data from an agronomic experiment, 
therefore, constitute the records of a more or less complex system of 
variables. The concepts and applications of statistical methods have 
been more and more useful to agronomists as they have become better 
understood and, particularly, as agronomic experiments have increased 
in complexity. 

1 The writer’s attention was cailed by Professor Harold Hotelling to the fact that the probable errors 
and odds originally presented here and based on the normal distribution with ¢=,/n pq were unreliable 
because of the small values of n. Calculation from the expanded binomials, (14+ %)" and (34+ 34), 


gives the above odds against the chance occurrence of 7 or more and 21 or more agreements in the two 
comparisons. 
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SOURCES OF INCOMPARABILITY AND ERROR IN 
EMPLOYMENT-UNEMPLOYMENT SURVEYS 


By Marcaret H. Hoae, Russell Sage Foundation 


Interest in employment-unemployment surveys has _ increased 
rapidly of late, but the number of surveys made and the public atten- 
tion directed to their results are not more striking than the diversity of 
investigation-procedure adopted. Comparison of past surveys proves 
that variation in procedure can by itself produce very great difference 
in the degree of unemployment found; it seems, therefore, very desir- 
able that some standard procedure be adopted for general use. In 
some details variation may be inevitable, but much past variation has 
been optional; such surveys will never attain their full value until 
the methods used are not only sound but also productive of comparable 
results. In the hope of hastening agreement on a desirable procedure, 
some important sources of variation and of error in recent surveys are 
here discussed. 

Since unemployment and idleness rates are the first objective of 
such surveys, uniform definitions of the unemployed person and of the 
person liable to unemployment are essential to comparability, for the 
total of unemployed persons must be the numerator and the total of 
persons liable to unemployment must be the denominator of the unem- 
ployment rate. It is clear that employers, persons working on their 
own account, persons permanently incapacitated, and other persons 
not usually employed, are none of them liable to unemployment. 
Therefore, none of them should be admitted to the total on which unem- 
ployment rates are based. Yet all of these have sometimes been in- 
cluded when making so-called unemployment rates, greatly increasing 
the resulting figures. Obviously, satisfactory tests for employment- 
unemployment categories are very difficult to devise and to apply, yet 
this is no adequate reason for throwing in all permanent stay-at- 
homes with the temporarily idle. Suitable tests are immensely impor- 
tant, and unless the same tests are used in different surveys the effect 
on comparisons may be quite upsetting. Is a man to be regarded as 
looking for a job if he goes to an employment bureau once a week, or 
more often, or must he spend his days in searching? Decision on this 
point will have great influence on the numbers regarded as unem- 
ployed. Since the tests must be applied in conversational interviews 
by teams of investigators who have very varied backgrounds, it is not 
sufficient that a test should be logically suitable; it must also be easily 
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applicable. Appropriate tests should surely be evolved by experts, 
and published with very careful explanation. With the support of an 
expert publication, survey-makers would probably have lessened 
difficulty in getting suitable tests applied. 


ENFORCED RETIREMENT 


Of all distinctions for which tests have to be devised, probably none 
presents more difficulty than the essential distinction between the tem- 
porarily unemployed and the person regarded by employers as no 
longer eligible. There is known to be a lamentable number of persons 
who desire employment and are apparently capable of work of some 
description, but who have given up the search for work because of 
continued failure to obtain it, that is, those who have succumbed to 
enforced retirement. Whether study of forced retirement is or is not 
intended, and however difficult it may be to devise and apply subjective 
tests, these shelved persons who have been forced to accept a condition 
of permanent withdrawal must be identified. No study can be sound 
which does not separate these unfortunates, according to some defi- 
nition, from the ordinary unemployed or otherwise idle workers, and 
also from the normally employed. The economic significance of the 
shelved persons is different from that of persons usually employed but 
temporarily idle; the two groups must be separated before either prob- 
lem can be dealt with effectively; unless they are kept apart we have 
no means of disentangling the effect of fluctuation in the demand of 
industry for labor from the effect of that modification of the tasks set 
to labor which appears to be rapidly reducing opportunity for the older 
worker, and we therefore cannot gauge either one. If persons in en- 
forced retirement are included undistinguishably with persons still in 
the labor market, such procedure must lead at best to confessed failure 
to identify economic unemployment, at worst it leads to unacknowl- 
edged misrepresentation. 

There are two good reasons why persons in enforced retirement 
should be enumerated as well as identified for exclusion. One is that 
there can be no objective test of employability which will be uniform 
over periods of years, hence it is most desirable for comparisons be- 
tween years that a count should always be made of those who have been 
shouldered out of the employment field against their will by the in- 
creasing discrimination against even middle age. The second is that 
by showing the magnitude of the problem at the particular time, the 
importance of remedial measures may be demonstrated. Stabiliza- 
tion measures do not solve this problem; the initial necessity is an 
intensive study first of those capacities which are unimpaired or im- 
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proved by middle age and second of processes and occupations involv- 
ing chiefly those capacities. Industry will have to face this issue sooner 
or later, it cannot go on forever shelving workers at earlier and earlier 
ages. The sequel of such a practice must be either an unimaginable 
burden of taxation to cover industrial insurance or pensions or relief, 
or else unimaginably high wages for the short industrial span to cover 
the expenses of the rest of life. By study of this category of would-be 
workers, the public may be the sooner convinced of the importance of 
this matter. 

For satisfactory treatment of the subject of enforced retirement, 
tabulation is needed giving an age-classification of: 


A. Total persons usually employed. 
1. Persons at work. 
2. Persons unemployed (idle from lack of a job). 
3. Persons temporarily idle from sickness or injury. 
4. Persons temporarily idle from other causes. 
B. Persons in enforced retirement. 


Class A is subdivided into Al, A2, A3, and A4, which should be given 
also as percentages of class A, the usual base. Class B should also be 
given as a percentage of class A although not included in it. More 
subdivisions could profitably be made, but these are essential. In 
such a table, one would expect to see, with advancing age, first a pro- 
portionate rise in class A2, and then an increasing proportion passing 
out into class B. 

Enforced retirement has not been dealt with, in recent surveys, at 
least. In the Philadelphia survey,'! those persons for whom superan- 
nuation was the cause assigned for idleness may well belong under the 
heading enforced retirement, although those who stated that they had 
definitely retired were not enumerated. Removal of the superan- 
nuated would reduce the Philadelphia general idleness rate from 10.4 
to 9.9 per cent. 

The Buffalo survey,’ like its precursors in Columbus, includes in- 
extricably with the class of men idle though usually employed, not 
only men in forced retirement, but also those incapable of work and 
any who have voluntarily retired. This makes it impossible to deter- 
mine the frequency either of forced retirement or of idleness of persons 
still in the employment market. Nor indeed can one determine their 
combined frequency. An unknown number of persons is included 


1 Monthly Labor Review, February, 1930, p. 17, ‘Unemployment Survey of Philadelphia, 1929.” 
Study prepared by J. Frederick Dewhurst and Ernest A. Tupper. 

2 Unemployment in Buffalo, November, 1929, by Fred C. Croxton and Frederick E. Croxton, Special 
Bulletin No. 163 of State of New York, Department of Labor. 
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who are completely disabled, and whom, therefore, no improvement of 
employment could affect; nor is the modern world in such a parlous 
state that one can expect to find no persons alive who have voluntarily 
retired from work. There exists no way of identifying these irrelevant 
groups, but a reasonably conservative estimate based on the published 
tables would put the percentages for men who are idle from all causes 
at 8.4 of those usually employed instead of 10.9 of the totalenumerated 
as given in the report, and the true percentage may be even smaller. 
Idleness rates are always numerically small when on a percentage base, 
but a difference of 2.5 in the general idleness rate for the city of Buffalo 
in 1929 would be proportionately considerable, and would represent a 
difference of over 4,000 in the number of idle men in the labor market. 
Notice, however, that one cannot guess how many of these 4,000, or 
more or less, who are not really in the labor market, are the victims of 
enforced retirement. Evidently if surveys are to give clear informa- 
tion, some subjective tests must be applied which will deal, even if im- 
perfectly, with irrelevant groups. 


CLASSIFICATION BY AGE 


In some inquiries record of age has not been considered feasible, but 
even if tactical considerations should sometimes unfortunately pre- 
clude a direct inquiry, some indirect questions might perhaps be devised 
which should provide a rough estimate. Rough grouping in the grades 
under 25 years, 25 to 44 years, 45 to 64 years, and over 65 years, would 
be vastly better than nothing, although 10-year grades are highly 
desirable. 

Two facts obviously require that age-grades should start at the 5’s. 
First, the Federal Census grades ages from the 5’s in connection with 
occupation, and comparison with the Census is essential. Second, the 
notorious heaping of age-statements at round numbers, which disturbs 
census figures, will certainly be very much greater in a local survey 
which has neither the prestige nor the legal sanction of the Federal 
Census; and the effect of mis-statement is greatest if grading is from 
the 10’s. 


DURATION OF IDLENESS 


The desirability of including a question on duration of idleness is 
generally recognized. For a question so important, and so often asked, 
agreement should surely be sought on the scale of time to be used, 
whether weeks as in the Buffalo survey or months as in the Philadel- 
phia one. Presumably, that unit would be more desirable which 
would call forth the readier reply from the persons interviewed. If 
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days should be the unit, it would be necessary to specify clearly whether 
the number of days is number of days lost from work or number of days 
elapsed since last day worked. A troublesome problem is that of 
periods of idleness broken by odd-jobs in a makeshift occupation. 
Some surveys have asked the time elapsed since the last regular job; 
this is probably at once the most significant fact and the most easily 
procured, but if this procedure is adopted the definition of duration 
must be prominent in publication of the results. 


MEANING OF THE TERM ‘‘ UNEMPLOYED”’ 


The words ‘‘unemployed”’ and “‘idle” have often been used inter- 
changeably to describe any person who is without work though usually 
employed, causing waste of one good term. By consistently observing 
a distinction in all reports, statisticians could exert considerable in- 
fluence. ‘Idle’ may well be used to denote any person without work 
though usually employed. ‘“‘Unemployed”’ should be reserved to 
describe persons who are idle because of lack of work, that is, because of 
the state of the labor market. For the public is certainly apt to con- 
sider anything published as an “unemployment rate” as directly 
measuring the deficit of demand from supply in the labor market. 
Even a general “idleness rate’’ is likely to be misconstrued in the same 
way unless an unemployment rate in the strict sense be given as well, 
and by this name. 


PROCEDURE WHERE A FACT IS NOT REPORTED 


Reports have sometimes been published in which tables for the same 
group have different totals one from another, because persons not re- 
porting the particular fact have been excluded from the body of a table 
and mentioned in titles or footnotes. Such procedure is bound either to 
mislead or to annoy, and impairs both comparability between surveys 
and separate value of a single survey. In a tabular description of a 
group, all members of it should be accounted for within the table by in- 
cluding a category “not reported.” Moreover, that category should 
be included in percentages, and if percentages excluding them are 
ventured on, the range of possible effect of ‘‘not reported” cases should 
be adequately discussed. If their number is large, the percentages for 
other categories cannot be assumed to be significant. 


RATES OF IDLENESS VERSUS OTHER IDLENESS PERCENTAGES 


For some purposes, idleness is naturally studied from absolute num- 
bers of persons idle, but an important function of employment- 
unemployment surveys is to provide comparisons between dates and 
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between communities, and for this purpose rates of unemployment and 
idleness are needed. 

In comparisons of general idleness, procedure is obvious, but caution 
is required when general idleness is subdivided by cause, by duration, 
by industry, orin other ways. fates of idleness are still the first neces- 
sity but are sometimes not computed because the fundamental prin- 
ciple has been lost sight of, that rates of contingency must be based on 
the population at risk. This elementary statistical principle is some- 
times transgressed by using persons idle, instead of persons usually 
employed, as the base for percentage idleness from various causes or 
of different durations. This has disastrous effects on comparability. 
The sole necessity for such percentages is where the idle are to be com- 
pared with some section of the population resulting from a risk (or a 
combination of risks) whose incidence is not known.' Their only safe 
use is for comparison of the distribution of the idle with that of all 
persons usually employed or of some other population group, when the 
figures are for the same date and the same place. Even here comparison 
merely indicates very roughly and imperfectly what rates will indicate 
accurately. 

Inferior significance for this simplest comparison already shows that 
these artificial percentages are unfortunate. But they are worse than 
that, for other comparisons are sure to be attempted in which they 
would always mislead. The organic connection of any section of the 
idle is with the corresponding section of the usually employed. The 
connection with other groups of idle persons is indirect, and is a product 
of many factors which cannot be disentangled in percentages based on 
persons idle. In short, such percentages are artificial, and are too far 
from the basic relationships to be trustworthy tools for comparison. 
They are so dangerous in the hands of anyone but an expert statistician 
that they should be consistently avoided in publication. 

In the first place, comparison is generally desired between industries. 
Take, for instance, the two industries, iron and steel, and building and 
construction, in Columbus in 1921. The idleness rates are 26.8 per 
cent for iron and steel, and 13.3 per cent for building and construction, 
and they contribute 3.1 and 1.0 respectively to the general idleness 
rate of 13.4 per cent. These are the desirable statements; comparison 
of the artificial percentages 23.2 and 7.5 based on persons idle gives 
only a contrast which is equally evident either from the absolute num- 
ber of persons idle or from the contributions of 3.1 and 1.0, to the general 
idleness rate. It is so far removed from the basic facts that all indica- 


1 Such a comparison would be that with the case-load of a relief-agency, for which the constitution 
of the group of persons at risk of having to apply to that relief agency is usually unknown. 
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tion has been lost both of the prevalence of idleness in either industry 
and of the general prevalence of idleness, and there is, moreover, serious 
danger of the false inference being drawn that idleness is more than 
three times as prevalent in one as in the other. 

Next, idleness in the same industry in successive investigations is a 
likely subject of comparison. Take, for instance, trade and transpor- 
tation in Columbus in 1921 and 1922. The situation for that group 
changed very little, the rate of idleness rose only from 7.2 to 7.4, and 
the contribution of trade and transport to general idleness fell from 2.1 
out of the 13.4 per cent in 1921 to 1.8 out of the 7.1 per cent in 1922, the 
actual number idle falling from 234to218. Yet the artificial percentage 
based on persons idle shows a fantastic rise from 15.8 to 25.3 which is 
directly due to the exceptional prevalence of idleness in the iron and 
steel industry in 1921. This is an extreme instance of the artificial 
nature of such percentages, made expressly for demonstration purposes, 
but that artificiality is always present in them. 

Of comparison of idleness by duration a convenient instance may be 
found in a table giving figures for 1921 to 1925 in Columbus and for 1929 
in Buffalo.:. Percentages are there based on persons idle instead of on 
persons enumerated, with the following results if an unwary reader 
tries to make the comparisons between years which he naturally desires. 
Comparing successive years only, there are sixteen contrasts, and six of 
these suggest changes in the reverse direction from the real change. 
These six reversed contrasts are only the extreme cases of a consistent 
misrepresentation. Moreover, the statement that of all women in Buf- 
falo in 1929 enumerated as usually occupied, 3.5 per cent had been idle 
less than ten weeks, and 2.0 per cent had been idle ten weeks or more, 
would give all the information that could be used from the statement 
that of women idle in Buffalo in 1929, 62.8 per cent had been idle less 
than ten weeks and 37.2 per cent had been idle ten weeks or more. 
Further, rates give indication, as the artificial percentages do not, of 
the real prevalence of idleness of each duration and are comparable 
with similar rates for Columbus. Any criticism that the true percent- 
ages are smaller and have fewer significant figures could be met by 
carrying the rates to more decimal places or substituting rates per 
thousand. However, in view of the probable degree of accuracy of this 
kind of data and of the fact that the investigation covered only a frac- 
tion of the households in Buffalo, the accuracy of the artificial per- 
centages is probably quite spurious. 

As an instance of comparison of idleness by cause, take idleness of 
women in 1921 and in 1922 in Columbus due to illness or injury. Here 


1 Monthly Labor Review, February, 1930, p. 32. 
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the suitable statement is that, in 1921, idleness due to illness or injury 
was 1.9 out of 7.9 per cent general idleness, while in 1922 it was 1.4 out 
of 3.0 general idleness. If we say that illness and injury contributed 
24.7 per cent of idleness in 1921 and 50.0 per cent in 1922, we are ob- 
viously straying so far from the basic facts as to present something 
fantastically artificial; for the percentage of idleness contributed is 
dominated in this comparison by a sharp drop in the prevalence of 
idleness due to slack work, which fell from 4.4 per cent to 0.9 per cent. 
An extreme instance like this, where the figure for idleness due to ill- 
ness or injury rose to more than double when the prevalence of such 
idleness actually fell to less than three-quarters, would startle anyone, 
but misrepresentation which is similar in kind though smaller in degree 
will lurk in every comparison of the artificial percentages. 

The examples adduced should be sufficient to show the general un- 
desirability of percentages based on idle persons. When there is real 
excuse for such percentages, their very limited usefulness should be 
specifically indicated. To readers not in need of conversion, this dis- 
cussion may seem to set up a straw man in order to knock it down 
again. The justification is that this straw man is set up so astonish- 
ingly often with the assumption that it is not an impostor that it 
evidently needs a good deal of public knocking down. 


METHODS OF SAMPLING 


The problem of selecting persons or households within the city or 
region to be studied, while treated last in this discussion, is of para- 
mount importance. The resulting aggregate of persons or households 
must be demonstrably representative of a population for which an es- 
timate is desired, otherwise the survey will have little or no value. 

If a survey is to provide representative figures, rigorous sampling 
must be maintained. The importance of rigorous sampling has often 
been overlooked. Sampling by households is probably the most de- 
sirable procedure. Selection by blocks has been tried in the Phila- 
delphia survey. It is to be hoped that discussion of this aspect of the 
survey will be published, for study of the results for individual blocks 
should be valuable in helping to determine in what circumstances, if 
any, such a unit of sampling may be used, and what procedure is 
necessary with it.! The safety of block-sampling, however, has not yet 
been established, and one may doubt whether the saving of effort 


1It is conceivable that in very large cities stratified sampling by blocks may be justifiable. In 
other words, proportionate random sampling of blocks may be made by districts (proportionate sampling 
by districts meaning that each district must have the same proportion between number of blocks in 
the sample and total number of blocks in the district) even if random sampling by blocks for the city 
as a whole turns out to be unsafe. 
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would be commensurate with the lessening of security. The most de- 
tailed knowledge humanly obtainable could not provide, unless by the 
rarest of happy accidents, a properly representative sample by units 
larger than blocks. 

Any published account of a survey needs to show exactly what was 
done with a view to securing a proper sample, since the results obtained 
depend directly upon the first process. In other words, in an inquiry 
by sample it is incumbent upon the makers to demonstrate two things: 
(1) that the selection was perfectly random; that is, that every block, 
or every household, had equal chance of inclusion with every other 
block, or every other household, in the whole city or region being in- 
vestigated; (2) that according to all tests which are applicable the 
resulting sample is representative of the whole city. 

Both of these conditions are essential. Reassurance by tests is 
necessary because unsuspected sources of bias may occasionally 
affect a system of sampling which was supposed to be perfectly random. 
Reassurance concerning adequate measures to secure a random sample 
is necessary because a selection may appear representative in some 
respects and be quite unrepresentative in others; only if a random 
sample has been secured can one argue from representativeness which 
has been tested, to representativeness where no test is possible. 

If survey-makers do not take the necessary measures to secure the 
above conditions, they are not investigating by sample, and the only 
legitimate alternative is to make a complete enumeration either of the 
whole city, or, if resources are insufficient, of some continuous section 
of the city. No other procedure will yield results that can be expected 
to be representative. 

In some surveys, unfortunately, the principles of sampling have not 
been followed. That of Buffalo, being recently published, may be taken 
as an illustration. In Buffalo, nine considerable areas, varied in charac- 
ter and scattered in position, were selected, and the main figures of the 
report are based on their aggregate. Now, there is no suggestion that 
the nine have any common distinguishing property, which would make 
the aggregate more than the result of arithmetic. The authors have 
been careful to point out that the areas have distinctive racial char- 
acteristics; the occupational distribution also is very varied, and there 
is much variation in idleness rates by race and by occupation. There- 
fore, the areas may quite conceivably furnish examples of all races and 
occupations, but there is no reason to suppose that the aggregate of 
the nine corresponds at all with the whole city as regards distribution 
either by occupation or by race. Statement is made on page 6 of the 
report that “it does not purport to show employment and unemploy- 
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ment for the whole city of Buffalo but merely for the persons enum- 
erated.””’ But one may fairly question the practical bearing of this 
statement. It is questionable whether in a report intended for a public 
not composed of statistical experts, such a single short sentence, how- 
ever explicit, will exonerate the authors from responsibility, if in the 
ensuing publicity their 9.9 per cent idle is broadcast as the rate of idle- 
ness in the city of Buffalo; and such an outcome is certainly to be 
expected. 

One cannot but feel that procedure of this kind shows insufficient 
consideration of the proper objective in such an investigation. If a 
study is not meant to be taken as representative of a whole city, 
but is an aggregate of districts with no evident relationship, what ob- 
ject does it serve? Examination of rates for districts will give some 
indication of variation within the city, but the indication is far from 
adequate, and has never been professed as the object of a study, nor 
does it seem a sufficient main objective. The Buffalo survey has in- 
deed served a very useful purpose by proving that great variation 
occurs within a city. Male idleness in the Buffalo districts ranged be- 
tween 6.9 and 16.2 per cent, and female idleness between 1.4 and 11.0 
percent. Evidently, when there is such variation among nine districts 
comprising a small portion of the city, the rate of idleness for the city 
as a whole remains practically as conjectural as before the investiga- 
tion. But while this survey has great illustrative value, no such value 
would attach to subsequent investigations by the same procedure; 
further examples would be superfluous. The separate figures for these 
areas illustrate splendidly the futility of attempting to get representa- 
tive figures by such selection. That futility has long since been demon- 
strated theoretically; here is spectacular practical demonstration for 
those who are impervious to abstract reasoning. 

Avoidance of unsound procedure is particularly vital in the matter of 
sampling, because the justification for investigation by sample is not 
likely ever to be completely understood by the general public. In 
consequence, unsound results caused by substitutes for sampling are 
likely to be imputed to the method of investigation by sample in- 
stead of to its disregard, and may become disastrous obstacles to the 
winning of public confidence. 


CONCLUSION 


This article is emphatically not intended to suggest that all the points 
which it covers must be investigated and distinguished in all employ- 
ment-unemployment surveys. Obviously, the alternatives will often 
be a less comprehensive survey or none at all, and a much less com- 
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prehensive survey may have great value. The vital necessity is that 
in planning a more limited survey all these points shall be considered, 
and should also be mentioned in the report so that the exact significance 
of the results be appreciable by users of the report. Selection of ques- 
tions must be made with very great care so as to make the categories 
retained as useful as possible, and to present a logical whole. Some- 
times the merging of two categories may make a result lack meaning; 
sometimes the omission of one question may remove the significance of 
another, which may therefore be as well omitted. 

The essentials of an employment-unemployment survey may be 
recapitulated as follows: We need adequate employment classification 
of the enumerated persons, with particular emphasis on the necessity 
of keeping entirely distinct, if enumerated, any persons who have not 
been or no longer are usually employed for wages or salary. We need 
idleness rates based always on the proper totals, namely on the cor- 
responding group of persons usually employed. We need either rigor- 
ous sampling preferably by households and never by units larger than 
blocks, or else complete enumeration of a continuous area. Any 
selection that is not rigorous sampling is not sampling at all, but is an 
aggregate which cannot be expected to be representative, and could 
not be proven representative even if by remote chance it should be so. 
In any case where observance of these conditions means non-com- 
parability of the new with the old, we must remember the inevitable 
implication that the old must have lacked significance in one way or 
another, since the conditions are necessary for significance. The one 
defensible course is courageously to cut our losses. Let us by all 
means have more unemployment surveys, the more the better, but let 
us make them better as well as more. 
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PRESENT CONDITION AND FUTURE PROGRESS OF 
STATISTICS! 


By Corrapo Grint, University of Rome 


The sciences, in their evolution, do not depart from that rhythmical 
movement which seems to dominate all the manifestations of cosmic 
forces, inasmuch as they alternate their activity between the collection 
of facts, on the one hand, and theoretic constructions, on the other. 
Thus, in the biological sciences, the period of the great theoretical 
constructions which take their name from Lamarck and Darwin was 
followed by an intense period of observations and experiments from 
which, in recent years, a new fervor in scientific systematizations has 
spread. Similarly, in physical and chemical sciences, after the formu- 
lation of the atomic theory, theoretic speculation had stood aside for 
experimentation, which has constituted the material for the recent 
construction of new systems. 

Statistics also is naturally subjected to this rule that is common to all 
the sciences, but it presents special characteristics by which the rhythm, 
indeed, is intensified. As a matter of fact, the absence or inexactitude 
of the data collected is, in it, a stimulus to the progress of important 
branches of the theory. 

Statistical methodology may indeed be divided into five parts, ac- 
cording as it treats: (1) of the collection of data; (2) of their tabulation 
and classification; (3) of the measure of the various aspects of the mass 
phenomena; (4) of the integration, correction and comparison of the 
data and measures obtained; (5) of the applications of the inductive 
and deductive methods to the data furnished by the above mentioned 
operations. 

Now, it is clear that the processes involved in the development of the 
first and second parts, on the one hand, and those of the fourth and 
fifth parts, on the other hand, are, in a sense, complementary. In- 
deed, the less detailed and precise the data at one’s disposal, the greater 
is the importance of the statistical induction which enters into the fifth 
part. And, above all, the more frequent and more important does it 
become to have recourse to methods of correction and integration of the 
data and to expedients necessary to their comparison. 

All conjectural statistics has, for example, a raison d’étre, in so far as 
the data directly observed are lacking. Its field, which once embraced 


‘Lecture given at the University of Toronto, March 25, 1930. Dr. Corrado Gini is Professor of 
Statistics at the Royal University of Rome and, at the same time, President of the Central Statisti- 
cal Institute of the Kingdom of Italy. 
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almost the whole domain of statistics and contained in particular the 
calculation of population, has gone on restricting itself, according as 
the data of censuses have become more extended. There is, however, 
often occasion to apply it in other fields. This is especially the case 
in the calculation of the wealth and income of nations, where it has 
assumed the highest development because of the lack, in almost all 
States, of directly collected data. 

Another chapter of statistical methodology, dependent on the limita- 
tion of collected data, is that of the dissection of curves, by which we 
wish to specify the part that two or more component curves have in de- 
termining the resultant curve. Such an elaboration might be avoided, 
if it were possible to indicate distinctly for each individual case the 
characteristics upon which the component curves are differentiated. 

A great many of the researches which aim at establishing whether the 
differences among the data collected have a random character, have a 
justification only in so far as the observations do not extend to the 
universe; and this is also the source of all that chapter of statistical 
methodology which has for its object representative researches. 

Tasks of interpolation, which object is to fill up the voids in series of 
data or to subdivide classes which are too comprehensive in character, 
would have, of course, no longer a raison d’étre, if the classifications of 
the data were sufficiently detailed or the series complete. 

Similarly, the application of the methods of elimination and of the 
process of multiple correlations would be avoided, if the data were suf- 
ficiently numerous and classified according to the presence of all those 
characters or phenomena whose effects we wish to examine separately. 

Various other methods, more or less ingenious and more or less well 
founded, have been devised to remedy imperfections of data, and have 
a purpose only in so far as these imperfections exist. Such, for 
instance, is the method which presumes that it is possible to construct 
life tables without any knowledge of the number of those exposed to 
risk in each age class. 

We certainly do not have to expect that, with the advancement made 
in compiling and classifying data, the other parts of statistical method- 
ology are destined to become unimportant. Various reasons justify 
this position. 

(a) First of all, presumably, there will always be in the world less 
advanced States in which the data collected and classified will contain 
gaps or be imperfect. Indeed, it is necessary to bear in mind that, 
above all, it is to remedy the gaps or imperfections which they present 
in States statistically better organized that there have been devised the 
methodological processes to which we have referred; and a long period 
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of time will have to pass before the States which do not yet possess 
statistics, or only possess them in an embryonic form, will achieve such 
an organization. 

(b) On the other hand, methods of investigation based on incomplete 
data will always have a reason for their application as aids to the dis- 
covery of new facts and new connections, which have not as yet been 
subjected to systematic observation. This will be the case every time 
that the importance of a new field of research becomes appreciated. 

(c) Again, it is to be noted that it will still be possible for certain 
statistical expedients to have, although in a more limited measure, an 
occasion for application, however extensive and exact the collection 
and however minute the classification of the data may be. 

Such is the vast category of the processes which aim at measuring 
the influence of chance. They are processes which may certainly be 
rendered superfluous by the amplitude of the observations, when their 
object is to establish the presumable differences between the complete 
observations, which might have been made, and the incomplete ones, 
which have actually been made. They cannot, however, be dispensed 
with, when they aim at measuring the probable differences between the 
results of complete observations and the results, which would have 
been obtained from hypothetical observations, that might have con- 
tinued indefinitely in identical circumstances of time and place. 

Similarly, the methods of interpolation will always be rightfully 
applied, in so far as they aim at deducing, from the complete results of 
observation, the laws which govern the phenomena, and at representing 
with synthetic formulas, for the convenience of study, huge masses of 
observed facts. Similarly, one will be obliged to have recourse to the 
methods of elimination every time one wishes to get rid of the influence 
of factors which intervene in a restricted number of observed cases. 

(d) It is also to be observed that the progress of that part of statisti- 
cal methodology, which has to do with the measure of the various 
aspects of mass phenomena and which still has regions open to develop- 
ment, carries along with it the advance of that part which treats of the 
comparison of the measures obtained and also the advance of that part 
which has to do with statistical induction. As a matter of fact, it 
offers, to these, new material for application. Thus the introduction, 
into statistical methodology, of the concepts and measures of the trans- 
variation and of the dissimilarity of distributions, brings with it the 
examination of the probable errors by which, owing to chance, the 
respective indexes are affected. 

It is certain, however, in any case, that the parts of statistics which 
have to do with the collection and classification and tabulation of data, 
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are a long way behind those which treat of the measure of mass phe- 
nomena, of the integration, correction and comparison of the results 
and of methods of reasoning. This is because the development of these 
latter parts has been brought about by scientists, whereas that of the 
former parts has up to now depended to a greater extent on administra- 
tions. Asa matter of fact, the scientists in most States have heretofore 
either taken no interest in these matters, or, if they did intervene, it 
was only spasmodically, and usually in a merely consultative capacity. 

The disadvantage resulting from this state of affairs is twofold. 
On the one hand, we have here—as I said—one of the reasons why the 
collection and classification of data are still in a backward state. On 
the other hand, an erroneous conception of statistics has thereby been 
facilitated. This conception is not uncommon with statisticians whose 
training has been emphasized on the mathematical side. From their 
viewpoint, statistics is regarded as a formal science, which is an end 
in itself, and not as a technique, whose devices must be judged solely in 
relation to their applicability to concrete facts and by the results which 
may be derived from them. The construction of ingenious methods, 
impossible of or at least difficult of application, is indeed to be dis- 
couraged by those who properly understand the function of statistics. 
Between two statistical methods which lead to the same result by 
unequally complicated ways, the simpler process is always to be pre- 
ferred, even if the more complicated one gives those who apply it an op- 
portunity of showing their exceptional technical abilities. In the same 
way, those instruments which are used for cultivation of the fields, for 
astronomical observations, or laboratory experiments, are valued not 
because of the complexity and ingeniousness of their construction, but 
by virtue of facility and fruitfulness of their applications; so must 
statistical processes be judged. 

Not “Statistics as Mathematics,” not ‘Statistics with Mathe- 
matics”’ should be, as I elsewhere observed,! the motto of those who 
understand the purposes of statistics, but “Statistics with the least 
mathematical means possible.”’ 

A better coérdination of the compilation and classification of data 
with the more elaborated parts of statistical methodology will then be 
of advantage even to those who would promote the more refined statis- 
tical processes, for it would continually remind them of the ultimate 
purpose of the apparatus they are preparing. It is certain, however, 
that, above all, the stages of the collection and classification of data will 
derive the greatest profit from such a coérdination. 


1 Cf. ‘The contributions of Italy to Modern Statistical Methods,” Journal of the Royal Statistical 
Society, July, 1926. 
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To this end scientists should be employed to a greater extent in 
statistical bureaus, and with duties of direct responsibility rather than 
in a consultative capacity, for it is not so easy for one who has not 
previously borne such responsibility to give competent advice. All 
this is the more necessary, since the enlargement of statistical bureaus 
and the extension of their functions, coupled with the growth of the 
science of statistics, have rendered less and less common outstanding 
chiefs of statistical bureaus who combined administrative abilities with 
scientific abilities, and who so largely contributed in the past to the 
progress of statistics, in its theoretical and applied phases. 

The difficulties that must be overcome are not slight. Statistical 
bureaus are not scientific bureaus, but are rather administrative bu- 
reaus. The necessity for exactness in the data and the requirements 
of their classification are felt therefore only in regard to the adminis- 
trative uses which may be made of them. The personnel generally 
does not look upon them as constituting an instrument for a superior 
function—the registration of vital phenomena of the nation—the object 
of which is to give to the government the elements that are necessary 
for directing its affairs. 

Furthermore, the importance of the prompt collection and publica- 
tion of statistics is felt by each administration in regard to the particular 
end which it has in view, and, since very often for this particular end 
other official requirements may be of more importance, it results 
generally in the sacrifice of statistical observations, whenever it is 
found impossible to handle statistical and administrative affairs with 
the desired rapidity. 

With the institution of central bureaus of statistics, which is now an 
accomplished fact in many States, and toward which there is a clear 
tendency in several other States, an improvement has already been 
brought about. As a matter of fact, a codrdination amongst the com- 
pilations of the various administrations, which was frequently lack- 
ing, has thus been realized. The training of an expert personnel in the 
field of statistics, whose career can be developed and completed within 
the same central bureau, is thus facilitated. And furthermore it has 
resulted in the compilation and elaboration of data being frequently 
inspired by ends beyond those of any one department. 

These advantages, however, relate exclusively to the function of the 
centralization and elaboration of data, whilst, with one sole exception, 
to which we shall refer later, the gleaning of data is entrusted to the 
personnel of other administrations. Central bureaus of statistics are 
indeed in a singular situation, inasmuch as, differing from all other 
central administrations, they have not their own circumferential 
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personnel, but make use at the periphery of the personnel of other 
administrations. The system has evidently an historical reason, inas- 
much as the service of statistics arises for solely administrative pur- 
poses, aS an appendix to the other functions of the State or of local 
bodies. The inconveniences of the system are evident. I have al- 
ready mentioned some of them in connection with the feeling of the 
exactness of data and of the requirements of their classification and in 
connection with the rapidity of their collection, elaboration and publi- 
cation. Another very serious inconvenience arises from the fact that 
the works, which the central bureaus of statistics must answer for, thus 
find themselves practically at the mercy of other administrations. 

The system adopted in Russia by the Soviets aims at remedying 
these objections. In the Union of Soviet Republics, statistics has quite 
a special development. This must be placed in relation to the com- 
munist character of the State, which brings it about that statistical 
data assume a still greater importance than in States with a liberal or 
corporative régime, because it is to the State that the initiative and 
responsibility of the economic development of the nation belong. It 
is not therefore to be wondered at, that statistical services constitute 
there a ministerial department whose chief forms part of the Council 
of the Commissaries of the People, which is equivalent to our Council 
of Ministers. 

But still more radical is the difference which comes from the fact that 
in Russia the Central Bureau of Statistics has at its disposal an army of 
specialized functionaries scattered all over the Republic, whose object 
it is to collect, at least in great part, those statistical data which are 
supplied in the other States by the employees of the circumferential 
bureaus of other administrations or of local bodies (in Italy, for example, 
communal secretaries, bureaus of the prefecture, provincial bureaus of 
economy, bureaus for raising taxes, registry offices, travelling chairs of 
agriculture, etc.). 

Whilst the advantages of the system are evident, not less evident, 
however, are its disadvantages. These disadvantages arise, on the one 
hand, from the high cost of maintenance. In fact, statistical service 
costs in Russia 50 per cent more per head than it costs in other States 
which pay more for it, and over six times what it costs in Italy which is 
among the States which spend the least. On the other hand, they arise 
from the impossibility of finding, in sufficient numbers, a personnel 
conversant with all the branches of statistical registrations and with 
the working of the wheels of administration, so as to be aware of 
the deficiencies which statistical data may present by reason of admin- 
istrative arrangement. This is a very important quality in order 
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to discover and correct the errors pertaining to them at the very 
source. 

If the means at the disposal of Governments for statistical services 
increase and the diffusion of statistical knowledge becomes general, it is 
not impossible for the Russian system to have the future for itself. 
At present, however, although we recognize it as having certain ad- 
vantages, it does not seem that one can advise its adoption. 

But, even with the usual statistical organization, essential progress 
may be made, above all in certain directions. 

First of all, as regards scrupulousness in the collection of data; if 
many scientists, who worry their brains in excogitating hair-splitting 
methods, had in view the deficiencies of the data to which they them- 
selves apply or would have others apply the methods, they would be so 
overcome as to interrupt their labors. 

Inexactitudes may be concerned with the very entity of the data, as 
happens, for example, in declarations of age which, as is known, tends 
to be given in round figures; they may be concerned with the time to 
which statistical data relate, as declarations of the date of birth, which 
in several States are kept back to the end of the year, in order to make 
children appear younger; and, finally, with the characteristics which 
relate to statistical unity, as happens with causes attributed to deaths 
or with professions registered in the census. 

The seriousness of the trouble comes from the fact that, whilst the 
arguments bear obviously the mark of their worth or their falsity, so 
that, even if for a certain period they succeed in deceiving slack human 
intellects, they end up by being valued for what they are worth, in 
statistics, on the contrary, it is extremely difficult, except in particular 
cases, to separate good figures from false. Moreover, it seems that 
numerical data exercise over the human intellect a kind of fascination 
by which the very ones who make them, and should be more or less 
conscious of their defects, take them then for liquid gold, and claim, to 
use the old phrase, to give the exact weight of that material with the 
goldsmith’s balance, which no one better than themselves should know 
can be weighed only by the steelyard of the charcoal dealer. Such, 
for example, is the case of many doctors who, whilst they are responsible 
for the inexactitudes which happen in the declarations of the causes of 
deaths, do not hesitate to entrust themselves to the slightest differences 
of statistics to find therein the proof of their hygienic or therapeutic 
theses. 

Only by generally diffusing and implanting in the functionaries and 
non-functionaries that statistical conscience, which springs from the 
consciousness of national ends served by statistics, can we efficaciously 
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eliminate this objection. But the same may be said of public con- 
science that has been said of divine providence, that it likes to be helped 
by the initiative of those who have the responsibility and interest of the 
operation. In our case, the conscience of the personnel may be roused 
by means of special courses of instruction under the direction of central 
bureaus of statistics (like those which have just been started in Italy). 
It may be also assisted by means of subsidies for statistical compilations 
paid by central statistical bureaus to the personnel of other administra- 
tions and likely to remind it of the general utility which data have, 
apart from that which they assume for each single administration. 
And the consciousness of functionaries and non-functionaries may be 
moreover facilitated in its manifestations by means of a suitable draw- 
ing up of questions which should contain a control in themselves, as, 
for instance, when age is asked for, it should be accompanied by the 
question of the year of birth. It may be finally superintended by con- 
trols aiming to fill up the gaps and eliminate errors in the data furnished; 
controls made either at the periphery, as in Italy in the bureaus of 
the Prefecture, or at the center, as is the case in every well organized 
central bureau of statistics. It is obvious that the efficacy of these 
controls depends on the conscientiousness of those who are placed 
over them; but, of course, it is much easier to find a maniple of scrupu- 
lous controllers than an army of scrupulous compilers. 

Another field, in which a decisive advance is to be expected, is that 
of the classification of data which, whilst it must keep in view the ad- 
ministrative ends which statistics serves in its drawing up and in its 
particulars, must, moreover, correspond both to the ends of science and 
to the necessities of comparison with other national and international 
statistical data. 

It is, of course, difficult for a country to abandon the criteria of 
classifications which it considers most suitable and in a certain way 
adherent to its administrative or political organization, in order to 
obtain comparison with the data of other States. In some fields, how- 
ever (for instance criminality or tax pressure) in which the estimate 
of the phenomena assumes a particular importance in comparison with 
other nations, such a necessity becomes evident; nor are there lacking, 
moreover, international organs which go deeply into the question of 
such comparability. 

However great the importance of this international comparability 
may be, the importance of the connection of thc classifications of 
statistical data with national scientific exigencies is still certainly 
greater. Nor should it cause surprise that in this field one is still far 
from the desired perfection, in spite of the advice which is given in all 
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States, by means of superior councils or special commissions, by the 
best promoters of academic statistics. Very often, indeed, they, either 
through ignorance of administrative organizations, or through an omitted 
consideration of their financial requirements, or through an innate 
deficiency of a practical mind, or owing to that kind of professional 
deformation, of which we have spoken, which leads them to look upon 
statistical methodology as a purely formal science, they, I say, make 
proposals so removed from all practical execution, that even the germ of 
good enclosed within them is rendered unproductive. Nor are there 
lacking at times statisticians who are so attached to methods to remedy 
the imperfections of statistics that it is with evident disappointment 
they witness those improvements in collecting and classifying data, 
which would render such methods superfluous. 

Another source of advance in statistics can come from a more 
thorough scientific elaboration of collected and classified data on the 
part of bureaus of statistics. Having tested the building material and 
being conversant with it, these bureaus are often in a position to use it, 
mindful of the different solidity of its various elements, better than 
eminent scientists who have only the superficial knowledge of those who 
see it from the outside. This naturally presupposes that bureaus have 
a personnel capable of presenting in scientific reports the material that 
has been worked out. Certainly one of the most common defects of 
central bureaus of statistics consists in the lack of such a personnel. 

In the organization of the Central Institute of Statistics in the King- 
dom of Italy I have tried to remedy it by the institution of a special de- 
partment of studies and of a special department of mathematical re- 
searches. The presence of a scientific personnel in subordinate posts of 
command is even more desirable perhaps than at the head of the bureau 
itself. To have at the head of the Central Bureau of Statistics a scien- 
tist is a condition to be greatly desired in principle, but which, in 
practice, is difficult to realize, and, in fact, is realized in the statistical 
bureaus of the world only exceptionally. As a matter of fact, it is dif- 
ficult to meet with the happy combination of a scientist who has the 
administrative capacity indispensable for the management of a central 
bureau of statistics, and those endowments, equally important, of 
energy which, with the present arrangement, are necessary to be able 
to make a bureau work efficaciously whose circumferential organs de- 
pend on other administrations. And perhaps it is still more difficult to 
find, in addition to such qualities, that spirit of abnegation which per- 
mits him to neglect, if not to abandon altogether, for a long number of 
years, with a sacrifice rarely adequately appreciated, his favorite occu- 
pations for duties, perhaps more important from an immediate point of 











304 American Statistical Association [60 


view, but certainly not of greater definite importance, and, anyway, not 
corresponding to his subjective preferences. 

The advantages of a greater scrupulousness in the collection and 
control of data, of a more detailed and scientific classification and of a 
more thorough elaboration, seem however to be badly reconciled with 
another requirement of statistics, too often neglected, i.e., rapidity in 
publication. On this point also a substantial progress on the part of 
many central bureaus of statistics is still a desiderata. 

For it is natural that, if there is a delay in publishing statistics, they 
almost completely lose their interest, both for the government men and 
for the business men, who precisely represent the two categories of 
consumers of statistics which can efficaciously contribute to finance or 
get financed the central bureaus of statistics (for one can count very 
little, in this respect, upon the third great category, namely scientists). 
There is no other solution in this respect than that of organizing statis- 
tical collections and elaborations so that a first provisory result, limited 
to those substantial indications which may interest business and gov- 
ernment men, should be published with all haste, whilst definite data 
with scientifically desirable classifications, elaborations and illustra- 
tions, will be published only later. This system has already been 
adopted in Italy for the publication of data on births, marriages and 
deaths and, beginning with this year, it has been also adopted for those 
relating to migratory movements. Summary data are collected from 
month to month so that within the following month one is in a position 
to know the numerical variations of the population of Italy and of each 
single province. Data giving a more detailed classification are then 
published five or six months after the closing of the year; finally, definite 
reports drawn up on schemata prepared by specialists, are completed at 
least a year later. This same principle will be adopted as regards the 
general census of the population, as it is planned that essential data 
will be given out to the public within a year from the date of registra- 
tion, whilst the more detailed elaboration and reports will appear later, 
under the care of a special department that will become permanent. 

Statistics has a rather humble past, but a very brilliant future; and, 
as all those things, which have a poor past and a promising future, it 
has many difficulties to overcome. 
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NOTES 


ILLUSTRATION OF THE APPLICATION OF A COEFFICIENT 
MEASURING THE CORRELATION BETWEEN A VARIABLE 
AND THE DEVIATION OF AN ASSOCIATED BUT 
NOT DEPENDENT VARIABLE FROM ITS 
PROBABLE VALUE 


By J. ARTHUR HarRIS! AND BorGHILD GunsTaD, University of Minnesota 


In this JouRNAL for 1922, one of us gave the formula for a coefficient 
measuring the relationship between a variable and the deviation of an 
associated but not dependent variable from its probable value,? thus 
extending earlier work * on the same general subject. At that time no 
illustration of the applicability of the method in the field of social or 
economic statistics was available, and the formula has stood without 
an example of numerical results. 

In an investigation of fecundity in foreign-born and American-born 
inhabitants of the City of New York it was found that the proportion 
of pregnancies brought to term was higher in foreign-born than in 
American-born mothers. In the analysis of the result it therefore be- 
came necessary to determine whether the differences in the capacities 
of the women of the several nationalities for bringing their pregnancies 
to term might be definitely related to the ages of the mothers at the 
time at which the records of numbers of pregnancies and births were 
secured—that is, at the time of the birth of the last recorded child. 

This problem may be solved by determining the correlation between 
the age of the mother and the deviation of the number of births from 
their probable value by the formula 

_ S{ wl2(y)—p2(z) }/N 





wz 
TwFz 


where w=age of parents, y=number of pregnancies brought to full 
term and x=number of pregnancies incurred, ¢,, is the standard devia- 
tion of age and ¢, is the standard deviation of the deviation of the num- 


1 Published posthumously. 

? J. Arthur Harris, ‘On the Correlation Between a Variable and the Deviation of an Associated but 
Not Dependent Variable from Its Probable Value,’’ this JocRNAL, 18: 393-394, September, 1922. 

3 J. Arthur Harris, “The Correlation Between a Variable and the Deviation of a Dependent Variable 
from Its Probable Value,”’ Biometrika, 6: 438-443, 1909. 
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ber of births from their probable value as defined elsewhere,! = denotes 
summation for the array of x or y associated with any age class and § 
denotes summation for all classes of w, or for the N individuals of the 
sample. 

The data analyzed represent the histories of 11,011 women confined 
at the Sloane Hospital for Women, New York.? Information as to the 
birthplace of both parents was secured by culling from 44,493 official 
birth certificates for the period September, 1890, to September, 1921, 
all foreign-born mothers of certain nationalities whose husbands were 
also born in the same foreign country, and a roughly parallel series of 
records of American-born mothers with American-born husbands. 

Since a woman whose current pregnancy has been terminated by a 
miscarriage does not visit the hospital for confinement, the data as 
obtained at a hospital for the last recorded pregnancy and confinement 
do not furnish an accurate record of the percentage of miscarriages at 
that pregnancy. The number of earlier pregnancies and miscarriages 
are, however, recorded at the time of her entrance to the hospital. 
We may regard these records as much more nearly representative of 
the general population. 

The correlations in Table I are given for the original series, including 
the last (here always fruitful) pregnancy, and for the reduced series, 
excluding the last pregnancy. 

The correlations between age and number of pregnancies and be- 
tween age and number of births are, in the larger series, of the order 
.45 to .60. In general the coefficients are slightly higher in the original 
than in the selected series. The differences are, however, very small. 
The medium values of these coefficients attest the large influence of 
social and economic conditions on human reproduction. If it were a 
purely biological phenomenon the correlation between age and number 
of pregnancies and between age and number of births would be ex- 
pected closely to approach 1.00. 

The correlations between age and the deviations of the number of 
births from their probable value are in all cases small and are in part 
positive and in part negative in sign. Thus, in the original series 8 of 
the 10 constants are negative, whereas in the reduced series 8 of the 10 
coefficients are positive. Possibly further research may indicate a 
trustworthy relationship between these two variables. As far as the 
data go they show that there is no large relationship between the age 

1 J. Arthur Harris, “Further Illustrations of the Applicability of a Coefficient Measuring the Correla- 
tion Between a Variable and the Deviation of a Dependent Variable from Its Probable Value,’’ Genetics, 
« 7 ipower to use these records we are indebted to the late W. E. Studdeford, then Superintend- 
ent of the Hospital. 
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of the mother as here defined and the proportion of pregnancies brought 
to term. 

While the present constants are given primarily as an illustration of 
a statistical method, the results derived from the present data are ample 
to indicate that such relatively slight differences as may be found be- 
tween the mean ages of the mothers of different nationalities will not 
introduce any serious error in the comparison of the ratios of births to 
pregnancies in these nationalities. 


TABLE I 


CORRELATIONS BETWEEN AGE OF MOTHER AND NUMBER OF 
PREGNANCIES, ruz; AGE OF MOTHER AND NUMBER OF 
BIRTHS, rey; AND BETWEEN AGE OF MOTHER AND 
DEVIATION OF NUMBER OF BIRTHS FROM 
THEIR PROBABLE VALUE, rus 























Original Series Reduced Series 
Nationality Number Number 
of Twr Twy Tws Twr Toy Tws 

mothers = = 
RS icccnnwsceeagunabe ‘ 253 .549 | .555 — .123 143 .477 | .486 — .023 
I 5 a dS sel it la Se 328 | .461 .475 + .020 201 .490 | .514 | +.155 
as aa bike whee eaed 845 | .565 | .553 | —.095 514 | .483 | .478 | +.078 
Se wiks wtb min kaheniarmanied 88 | .330 | .343 | +.008 47 | .110 | .141 +.114 
eas ar 2,208 | .572 . 563 — .130 1,336 | .556 530 | —.005 
| RES ee 249 .503 . 504 — .019 182 .5388 | .539 | +.111 
os eawainemenaen aie 625 | .701 .684 | —.091 338 | .672 .649 + .081 
PL... ocvecsseuens 4,596 | .565 | .553 — .097 2,761 .578 | .562 | +.041 
I Cbinadcaweeceweeeen 6,415 | .529 | .499 | —.148 3,629 | .498 | .459 | +.051 
American and Foreign....... 11,011 | .544 | .533 | —.084 6,390 | .529 |} .521 |) +.112 





























1 The correlation between age and the deviation of the number of births from their probable value as 
here determined cannot be considered a satisfactory measure of the relationship between age and 
fecundity, or the ratio of the number of offspring brought to term to the number which might have been 
brought toterm. This is true because our measure of age is necessarily the age of the mother at the birth 
of the last child. Paired with this variable we have merely the total number of pregnancies and births 
occurring during an antecedent period of unknown duration. For example, it is quite possible that of 
two mothers each 35 years of age and each having been pregnant three times and each having had one 
miscarriage, one may have had her first two pregnancies and her one miscarriage between the ages of 18. 
and 23 years of age while the other had her first two pregnancies and her one miscarriage between the 
ages of 31 and 34 years. These two biologically quite different categories cannot be distinguished on 
the basis of data reporting only the age of the mother at the birth of a given child and the number of 
preceding pregnancies and miscarriages. The problem is an important one, physiologically and socially. 
We much need data which will show the ages of the mothers at all incidences of pregnancy together with 
the fate of each pregnancy. 
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WHOLESALE COMMODITY PRICE INDEXES—WEEKLY, 
MONTHLY, QUARTERLY, AND ANNUAL 


SEVENTH REPORT 


By IrvinG FISHER 


A description of my revised wholesale commodity price indexes cal- 
culated on the base 1926= 100 is given in this JourRNaL for December, 
1928. As explained in the article referred to, the base year (1926= 100) 
and the quantity weights (average quantities marketed in 1923 and 
1925) for the new indexes were made to conform to those of the United 
States Bureau of Labor Statistics indexes. The weekly index is there- 
fore designed to be an indicator of the Bureau’s monthly index. 

Since the last report was made, no changes of importance in the 
methods of collecting the prices or calculating the indexes have been 
made. 

Group indexes have been computed each week since the revised index 
was begun on January 6, 1928. The groups composing my index are 
identical with those of the United States Bureau of Labor Statistics 
index, except that the group, house furnishing goods, has been omitted 
because no satisfactory price quotations were available. The total 
value of these goods is very small being only 1.2 per cent of the value of 
all commodities in the United States Bureau of Labor Statistics index 
for 1926. 

The number of commodities included is 120. These are apportioned 
among the several groups as indicated in the tables below. The price 
movements of these articles tally very closely with the price movements 
of the 550 commodities included in the indexes of the United States 
Bureau of Labor Statistics. Each month the all commodity and the 
group indexes are adjusted to conform to a three months’ moving 
average of the Bureau’s indexes. 

The accompanying tables carry the revised indexes forward from 
September, 1928, and back to 1923, the year in which these indexes 
were established. Group indexes were first constructed beginning 
with 1928 and no weekly indexes have been computed on the base 


1926=100 back of that year. 








TABLE I 
WHOLESALE PRICE INDEXES ALL COMMODITIES (1004. 100) 
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NOMOGRAMS FOR CORRECTING SIMPLE AND 
MULTIPLE CORRELATION COEFFICIENTS 


By Haroip D. Grirrin, Crescent College 


I 


A zero-order correlation coefficient frequently requires correction 
for errors of observation. If the number of observations is large 
these errors tend to cancel one another in so far as they affect the mean. 
But the standard deviation is a squared concept, hence the fluctuations 
due to these errors, being positive, cumulate and the sigmas tend to be 
larger than they should. And as these sigmas form the denominator 
in the correlation equation, rz, = pz,/oz ¢,, the coefficient of correlation 
is decreased, or ‘‘attenuated.”’ 

If we are using Spearman’s full formula for attenuation it will be 
necessary to make two independent measures of each capacity and 
obtain the reliability coefficients of each test. Thus: 


- ) ar 1g 
Tay = (Taw, Tn) 3) ("x2 Tavs) "> where 


2, and ,, =the first series of scores obtained in x and y respectively, 
z, and y,=the second series of scores obtained in x and y respectively, 
Txy=the coefficient of correlation between x and y corrected for at- 
tenuation, 
Tzy, and rzy,=the obtained correlation between z, and y,, and z, and », 
respectively, and 
Tz,2, aNd Ty,y,= the reliability coefficients of each test. 
The procedure may be shortened by correlating halves of the tests 
rather than administering the tests twice to the same group. In such 
a case the formula, r=2r/(1+1r), should be used in obtaining 


Tas Tuy Tay 2D Tey,- 


A still further shortening will give an approximate correction by 
Spearman’s approximation formula: 


Poy =Txy/ (Taz Ty) 4 where 


Ty =the zero-order correlation between z and y, and the other symbols 
have the same meanings as before. 

Nomogram I will enable the reader to correct a coefficient of correla- 
tion for attenuation either by Spearman’s full formula or by his ap- 
proximation formula. The calculations may be done with a straight- 
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NOMOGRAM II 





















































Nomog¢gram. Fe } 
To correct a given coefficient of -55 4 
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edge or taut thread, but the most satisfactory way is to make an isopleth 
by scratching a straight line with a needle on the underside of a strip 
of celluloid of good weight. 





II 


The coefficient of multiple correlation is also subject to errors arising 
from the fact that it is a positive concept which increases with the ad- 
dition of each new variable—although this increase may be very small. 
Therefore it is possible that fluctuations due to sampling have played a 
part in determining its size. 

B. B. Smith has evolved a formula to correct a coefficient of multiple 
correlation for fluctuations due to sampling.' This formula is 


R=[(1—(1—R?)/(1—n/N)]*, where 


R =the corrected multiple correlation coefficient, 
R =the raw multiple correlation coefficient, 
n =the number of variables, and 
N =the number of cases. 
Nomogram II is designed to calculate this formula with the minimum 
of labor. 


1B. B. Smith, “‘ Forecasting the Acreage of Cotton,” this Journnat, 20 (1925): 31-47, p. 41, note; also 
B. B. Smith, “Another Attempt to Explain Mu'tiple Correlation in Simple Terms,’’ this Jounnat, 
24 (1929): 61-5. 
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ON THE THEORY OF CONTINGENCY 
I 


NOTE ON PROFESSOR J. ARTHUR HARRIS’ PAPERS! ON THE 
LIMITATION IN THE APPLICABILITY OF THE 
CONTINGENCY COEFFICIENT 


By Karu PEARSON 


I venture to think that my friend Professor Harris has overlooked 
the essential nature of contingency. It consists in putting into each 
cell the number of individuals to be expected there, if the variates were 
unrelated. Cells wherein the existence of individuals is arithmetically, 
physically or physiologically impossible are simply to be disregarded. 
As Professor Harris remarks, contingency is independent of the order 
of the columns or rows. It is shortest therefore to write Professor 
Harris’ Table I as follows: 

















TABLE I 
COEFFICIENT OF ASYMMETRY 

Locular 0000 | .9428 | 1.6330] 1.8856] .4714 | .8165 | 1.2472/1.4142 | 1.6997] Totals 

Composition | - . : . . . . . . 
SevenOodd...| 462 130 2 1 595 
Oeven3odd...}| 103 35 1 0 139 
Qevenlodd...| ... Tr ae 7 614 | 138 21 14 1 788 
leven2odd...| ... se ni 2 443 95 22 8 5 573 
Totals...... 565 165 3 1 1,057 | 233 43 22 6 2,095 






































Looked at in this form it is seen that the right-hand upper and left- 
hand lower quadrants are areas of impossible occurrence. The sample 
may be supposed extracted from a population of the following kind: 























TABLE II 
mu mis mis mia eee eee eee eos eee mi. 
mn mes ma mu ma. 
mas mas man mas me ms. 
ma mu mar me me me. 
ma ma ma ma | ms ma ma ma ms M 


























Here it is quite impossible for individuals to occur in the cells occupied 
by dots. We are really therefore dealing with two independent dis- 
tributions. 

1 This Jounnar, Vol. 22, pp. 460-72, and Vol. 24, pp. 367-75. 
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Let My =m.44+M2+Mm.3+ma 

and M = M.5+mM.6+mM.7+mM.3+mM.9 
M,. = .+ Me. 
Mz. = Mg. +™M,. 


and of necessity M.,= M;. and M..= M2. 


For independence: 
m.4™M. ™m,.™.1 


M. Ma 





my = 
™M3.™.5 ™Mm.5™Mz. 
Ms = = 
M2 Mz. 


Now if m,, be the contents of the s, ¢ th of the possible cells of the 
sampled population and n,, of the corresponding cell of the sample we 
have for the mean square contingency 


(manz—"«) 
mar Nat 
¢=S,,; N 4 

N (map) 


- s,] Gaara = na") 





and so on. 








Nna 
where Tost avn, 
M 
B sm, 
Thus a N m.1m. _M M 
- im, 
M 
N N 


_ N mms MXM 


“eM Ma N 
r 7M 2 
But we do not know the sampled population values, so we are com- 
pelled to insert the observed values, ¢. e. take 





and so on. 








7.17. 
ny = 
le 
. 
—_—.. * and so forth. 
N.2 
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This is the usual custom with the computation of ¢*. In our case 
Ni. =. +m. = 595+ 139 =734=N., 
N.g=N.s+N.c+Nn.1+N.3+N.9= 1361 = Nz. 


Observing these relations we may now put Professor Harris’ Table I 
into a form showing the expected results on the basis of no contingency 
or association between his variates into the form of Table III where 
beneath each of his numbers is the number to be expected on this hypoth- 
esis. It will be seen that the expected numbers are very close to the 
observed, or there is very little contingency. 






















































































TABLE III 

a i ie 462} 130 | 2 1 } 595 
Expected if no contingency........ 458] 134 2 1 
Ee eer 103} 35 1 0 } “a 139 
Expected if no contingency ........ 107| 31 1 0 
0 OSS ie { 614] 138 21 14 1 788 
Expected if no contingency ........ i { 612] 135 | 25] 13| 3 
AALAND ..| } f4a3} 95] 22] 8| 5] 573 
Expected if no contingency ........ | 445) 98 18 9 3 

565 165 | 3 1 |} 1,057) 233 | 43] 22 6 | 2,095 

| 











For this table, I have given the expected only their nearest whole 
numbers, and this I take it is theoretically correct. 


We have: 
2 = .0026,0250 


and C;=.0509. 


If we take the standard error for zero contingency, approximately 
equal to 
_ V2(c—1) 
<a 


where c is the number of cells, we should have in this case 
og? = .0027,8327 


or ¢; is less than its standard error. It seems highly probable, there- 
fore, that there is no association whatever in Professor Harris’ data 
between the Coefficient of Asymmetry and the Locular Composition. 

It may be said that this result is inconsistent with Professor Harris’ 
values obtained by other methods. I am not surprised at it, because I 
do not think those methods are at all applicable. There is no real order 
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or continuity in Locular Composition, and no continuity in the Co- 
efficient of Asymmetry. I believe that the coefficient of mean squared 
contingency is the only suitable method of measuring the association, 
but it must be dealt with from the fundamental principle of contin- 
gency, 7. e. writing in each cell the probable frequency which would occur 
| there if there was no association; these frequencies must be computed 
only for cells where the occurrence of frequency is possible, and this 
denotes a careful a priori consideration of how the possible arises. 

The remarks made here apply also to Professor Harris’ first paper. 
His Table II therein is precisely the case dealt with in Biometrika 
twelve years before the publication in this JouRNAL of Professor Harris’ 
dificulty as to the contingency coefficient leading to an erroneous 
value. That misleading value is again a case of Professor Harris’ 
putting contingency values into cells where they ought not to be. If he 
examines Biometrika, Volume X, 1914, pages 434 to 445, in the article 
by Dr. Waite, he will find the treatment of a number of such coefficients 
of contingency for what I have termed ‘“‘restricted tables,’’ 7. e. tables 
in which certain cells cannot contain frequency. They occur in the 
association of finger-print patterns on the same or both hands, where 
the number of digits and therefore of finger prints is limited. It is, per- 
haps, needless to add that these restricted tables occur also in the cor- 
relation between the numbers of cards of the same suit in the players’ 
hands at whist, ete. 

My excuse for this note must be that tables presenting the 
same difficulties as those noted by Professor Harris were recognized 
many years ago, and I do not think they form any real limitation to the 
use of contingency methods. That C2 will not be the coefficient of 
correlation for such tables is clear, for usually the correlation coeffi- 
cient has no meaning—the regression is of necessity skew. For this 
see the regression curves in Dr. Waite’s paper, Plates a—e. 


II 
PROFESSOR PEARSON’S NOTE ON OUR PAPERS ON CONTINGENCY 


By J. ArtHur Harris, ALAN E. TRELOAR AND MARIAN WILDER 


Notwithstanding the precision of statement which those who work 
in the statistical field seek to attain, misunderstandings in regard to 
matters of detail must occasionally arise, even when they are in full 
agreement on essentials. This has been the case in Professor Karl 
Pearson’s criticism of our papers on contingency. 
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Professor Pearson’s note has indicated in our work only one omission 
for which we are glad to have the opportunity to apologize. He is 
quite right in calling attention to our neglect of his own work on 
“restricted tables’? published a number of years ago. We regret this 
omission and have no desire to seek exoneration for our oversight either 
on the ground that the work appeared incidentally in a paper on finger 
prints by Waite‘ or on the ground that the case with which he dealt 
seems to us quite different from either of the two with which we were 
concerned. 

As far as the existence of any difference of opinion on larger essen- 
tials between Professor Pearson and ourselves is concerned, this note 
might well close with our apology for having overlooked Pearson’s 
treatment of this special finger-print problem. Since, however, some 
of Professor Pearson’s statements might lead the casual reader to feel 
that there is dissention in the biometric camp, or to conclude that if 
biometricians cannot agree among themselves their work may be dis- 
regarded by others, it is worth while to show how exactly in agreement 
we are. 

(1) In his opening sentence Professor Pearson says, “I venture to 
think that my friend Professor Harris has overlooked the essential 
nature of contingency.” Again, in referring to our first paper,’ 
he says: ‘‘That misleading value is again a case of Professor Harris’ 
putting values into cells where they ought not to be.” These sen- 
tences might be construed by a superficial reader as indicating that 
we had blundered. 

We had the exact Pearsonian conception of contingency so clearly 
in mind that what we actually did was to show that 7f the classical 
contingency method of Pearson* be applied without modification to 
certain types of tables, it will put values into cells where they ought not 
to be.* We then proceeded to seek for some method of overcoming this 
limitation of his original method as applied to such tables. 

We dealt with a correlation surface for quantitatively measured 
variables because it is only in such cases that the agreement of r, n, and 
C, can be tested. In doing this we had the objective of preventing 
error on the part of those who might use the contingency method of 
Pearson in its original form for tables of two non-measurable variables 

1H. Waite, ‘‘ Association of Finger Prints,’”’ Biometrika 10: 421-478, 1915. 

?J. Arthur Harris and Alan E. Treloar, ‘‘On a Limitation in the Applicability of the Contingency 
Coefficient,”’ this JourNat 22: 760-772, 1927. 

3K. Pearson, ‘“‘On the Theory of Contingency and its Relation to Association and Normal Correla- 
tion,’ Drapers’ Company Research Memoirs, Biometric Series, 1, London, 1904. 

4 Professor Pearson's original memoir called for the use of theoretical frequencies determined by 


independent probability. Obviously theoretical frequencies thus calculated for a surface must occur in 
all cells. The cases presented by ourselves represent real limitations to the theory as originally stated. 
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and who might inadvertently apply his unmodified theory to cases in 
which some of the cells were necessarily void. 

This is, in principle, in exact agreement with what Professor Pearson 
in his note maintains should be done. 

(2) While we are to blame for being ignorant of the treatment of 
the case of “restricted tables”’ in the paper on finger prints by Waite, 
it seems to us that Professor Pearson is in error in assuming that Table 
II of our first paper (this JouRNAL, 1927, p. 463) “is precisely the case 
dealt with in Biometrika twelve years before.’’ To us the case treated 
by Waite and that treated by us seem entirely different. Waite 
worked with a correlation surface between z and y in which r+y = 5 
in every case. We worked with a surface in which y < z in every case. 

We cannot deal adequately with the problem of the differences be- 
tween these two categories here, but shall hope to discuss certain 
phases of this problem later. For the present it is sufficient to com- 
pare with our own value the constant obtained by the application of 
Waite’s method of obtaining contingency when applied to the case 
treated by us (this JouRNAL, 1927, pp. 460-472). 

The actual frequencies in our Table VI show a remarkable linearity 
of regression! of y (number of seeds) on x (number of ovules). This 
is also characteristic of many other correlation surfaces of the same 
kind which we have investigated.? It is, therefore, quite legitimate to 
treat such tables by either the product moment correlation or the cor- 
relation ratio method. For the data employed by us r,, and ,», 
differ by only 0.0002, since r,,=0.6482+0023, .,=0.6484 + .0023. 
When contingency is calculated by our first method of removing theo- 
retical frequencies from cells to which they have been put by the 
method of Professor Pearson’s classical paper, but in which they cannot 
occur, we find C,=0.6548, differing from r,, by only +0.0066 and 
from ,», by +0.0064. If Waite’s method be applied to this same 
table it gives C}= +0.1471, a value in the grossest disagreement with 
both rand ». Neither time nor space permit an adequate treatment 
of the problem here. The single illustration is sufficient to show that 
Waite’s method is altogether inadequate for a satisfactory treatment 
of the case which we considered in this JouRNAL in 1927. The result 
is of particular interest since it indicates that instead of two categories 

of limitations in the applicability of the conventional contingency 

1 J. Arthur Harris, ‘‘On the Relationship Between the Number of Ovules Formed and the Number of 
Seeds Developing in Cercis,’’ Bulletin of the Torrey Botanical Club 40: 241-256, 1914. 

* See, for example: J. Arthur Harris, ‘‘On the Relationship Between Bilateral Asymmetry and Fer- 
tility and Fecundity,” Arch. f. Entwicklungsmech. Org. 35: 500-522, 1912; J. Arthur Harris, “‘ Further 


Studies on the Relationship Between Bilateral Asymmetry and Fertility and Fecundity in the Unilocu- 
lar Fruit,"’ Genetics 2: 186-204, 1917; also incidental tests in several other papers. 
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method there are probably at least three such categories. It is im- 
portant that these be borne in mind by biological or sociological work- 
ers using contingency methods in order that they may not unwittingly 
reach misleading results. 

(3) Turning now to the problem of our second paper,! Professor 
Pearson rearranges our Table I and treats it in his Tables I-III with 
accompanying equations. For series A he arrives at the constant 
C,=0.0509. 

Now the first entry under Method B in our Table VI is C;=0.0597. 
If Professor Pearson had retained six places of decimals (a needless 
refinement except for the checking of the results of two methods) in 
the expected values of his Table III he would also have gotten C,= 
0.0597, agreeing exactly with our result. When we carry our calcula- 
tions only to the nearest whole individual frequency, as Professor 
Pearson has done, we get C;=0.0506 agreeing exactly with his result 

In short Professor Pearson’s method is merely our Method B? 
expressed in different notation. It is naturally a source of satisfaction 
to us to find our results thus confirmed by Professor Pearson’s own 
analysis of the problem. 

(4) Finally, to preclude all possibility of misunderstanding, we 
must again emphasize, as we have in the papers under consideration 
and in another which deals with the biological aspects of one of these 
problems,‘ the fact that our work contains no general criticism of the 
contingency method. It has been a realization of the importance of 
the contingency conception as developed by Karl Pearson in his 

1J. Arthur Harris and Chi Tu, “‘A Second Category of Limitations in the Applicability of the Con- 
tingency Method,”’ this JourNaL 24: 367-375, 1930. 

2 We believe that Professor Pearson's computer has made a slight arithmetical error (altogether un- 
important for any purpose except for the checking of results) and that his value should be Ci =0.0506, 
instead of C1=0.0509. 

3 While it has no bearing on the problem of the present discussion we may take this occasion to note a 


missprint in our treatment of Method A (this JouRNAL 24: 367-375). 
The formula at the bottom of page 370 should obviously read 


” 


ny = ny 


instead of 


nv = 
Sp(Myrv) 


where S,. denotes summation for the theoretically occupied and Sy denotes summation for the theo- 
retically void cells. Lines 2 and 3 of p. 371 should read “‘. . . and S. denotes summation for the theo- 
retically occupied cells of the whole surface.’ The formula is correctly given in a different form at the 
head of the final column of Table VI. 

A typographical error of no practical importance occurs in the last entry of the last column of Table 
VI, which should read .0715 instead of .0745. 

‘J. Arthur Harris, Chi Tu and Marian Wilder “The Biological Significance of Certain Differences 
Between the Values of the Correlation Coefficient, Correlation Ratio and Contingency Coefficient,” 
American Journal of Botany 17: 175-183, 1930. 
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masterly paper of 1914 that has led us to seek to ascertain and to 
overcome limitations which may apply in certain special cases. We 
still feel that (in the words of Karl Pearson): ‘‘The degree of approach 
of both C; and C; to the correlation must be studied for each special 
class of cases, and only when this has been done will their use be 
legitimate and effective.” 


III 
POSTSCRIPT 


Owing to the courtesy of Professor Harris I have seen a type-script of 
his rejoinder tomy Note. Ido not think it needful to modify the latter. 
I am at the present time away from home and unable to refer to his 
data in Volume 22 of this JouRNAL, but I will do so on my return to 
London. I may say, however, that the conditions z+y <5 and yez 
are mathematically of the same character, 7. e. the area of impossible 
cell content is in both cases bounded by a straight line. Whether there 
is any other restricting condition in Professor Harris’ case I cannot say 
without studying his data. 

I would remark, however, that the equality of the coefficient of mean 
square contingency with the coefficient of correlation and the correla- 
tion ratio, only follows when (i) the distribution is truly normal, and 
(ii) when the three coefficients have been corrected for grouping. It 
does not depend solely on the linearity of regression, but on the homo- 
scedasticity of the arrays. True normality of distribution is theoreti- 
cally impossible within an angular area. I would add finally that a 
general theory of contingency subject to restricting conditions was dis- 
cussed by me many years ago in a paper entitled “‘ Partial Contingency”’ 
in Biometrika. 

KARL PEARSON 


IV 


Due to the untimely death of Professor Harris the Postscript must 


stand unanswered. 
THE Ep1Tor 
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THE PROGRAM FOR THE 1930 ANNUAL MEETING 
By M. C. Rorty 


The plans for the annual meeting of the Association to be held at 
Cleveland from December 29 to December 31, inclusive, have involved 
certain somewhat novel considerations. 

In the first place, the 1930 meeting is to be held in association with 
the annual meeting of the American Association for the Advancement 
of Science, and the natural sciences will, therefore, occupy a prominent 
position in the various discussions and joint meetings, although the 
American Economic Association, the American Sociological Society, 
and other associations with which this Association has customarily met 
in the past, will also hold their annual meetings in Cleveland. 

The Cleveland meeting will be one of the largest gatherings of 
scientific societies held within recent years, since annual meetings will 
be held simultaneously by the following learned societies and sections of 
the A. A. A. S.: 


Mathematics, Section A, American Mathematical Society, Mathematical Association 
of America. 

Physics, Section B, American Meteorological Society, American Physical Society. 

Chemistry, Section C. 

Astronomy, Section D. 

Geology and Geography, Section E. 

Zoélogical Sciences, Section F, American Association of Economic Entomologists, 
American Society of Parasitologists, American Society of Zodlogists, Entomo- 
logical Society of America, Wilson Ornithological Club. 

Botanical Sciences, Section G, American Phytopathological Society, American Society 
of Plant Physiologists, Botanical Society of America. 

Societies related to both Zoédlogical and Botanical Sciences, American Microscopical 
Society, American Society of Naturalists, Ecological Society of America, Genetics 
Section of American Society of Zoédlogists and Botanical Society of America, 
Phi Sigma Biological Research Society. 

Anthropology, Section H, American Anthropological Association, American Folk-Lore 
Society. 

Psychology, Section I. 

Social and Economic Sciences, Section K, American Association for Labor Legislation, 
American Association of Teachers of Marketing and Advertising, American 
Association of University Instructors in Accounting, American Economic Asso- 
ciation, American Political Science Association, American Sociological Society, 
American Statistical Association, Farm Economics Association, Metric Associa- 
tion, Stable Money Association. 

Historical and Philological Sciences, Section L, History of Science Society. 

Engineering, Section M. 

Medical Sciences, Section N, American Society of Tropical Medicine. 
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Agriculture, Section O, American Society of Agronomy, American Society for Horti- 
cultural Science, Association of Official Seed Analysts, Geneticists Interested in 
Agriculture, Potato Association of America. 


Education, Section Q, Phi Delta Kappa Fraternity. 


As a second consideration affecting the plans for the 1930 meeting, 
the division of responsibilities among and between the several vice- 
presidents of the Association has been particularly important. This 
year, for the first time, the actual program is being arranged in sections 
by the several vice-presidents, with the president acting, in effect, 
simply as chairman of the program committee. 

Still a third consideration has been the recent rapid spread of statisti- 
cal technique in all branches of science. This tendency of the statistical 
element to dominate one science after another, plus the rapid spread of 
statistics in practical applications, has, in fact, become a source of 
genuine embarrassment to those who classify themselves primarily as 
statisticians. For this reason, as a first step in working out the pro- 
gram for this year’s meeting, it seemed desirable to set up as clear a 
picture as possible of the exact field that the Statistical Association 
should attempt to cover. Discussions along this line among the 
officers and directors of the Association have led to a substantial agree- 
ment that the Statistical Association has: 

1. A primary and permanent interest in the development and exten- 
sion into use of a correct and effective statistical methodology. 

2. A direct, and presumably primary and permanent, interest in the 
adequate development and proper correlation of the statistical work of 
all governmental and public agencies, beginning with the Federal Cen- 
sus and extending through all categories of public statistics. 

3. An indirect interest, in codperation with the Federal Reserve 
System, the Department of Commerce, the various trade associations, 
etc., in the development and proper correlation of economic and social 
statistics, supplementary to the public statistics, that are compiled by 
non-public agencies. 

4. A direct interest in certain statistical applications which are of 
particular interest to the members of the Association, or which are not 
being adequately fostered by other organizations. For example, there 
fall in this category statistical applications in commerce and industry; 
general financial, investment, and production statistics, particularly as 
related to business trends; ete. 

5. An indirect interest, in codperation with other organizations, in 
the development and correlation of statistical applications in fields not 
within the immediate purview of this Association. For example, 
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there fall in this category statistical applications in astronomy and 
other natural sciences, in engineering, etc. 

6. A direct interest in codéperation with international statistical 
associations, and in the development of adequate international statis- 
tics. 

The preceding outline of the functions of the Association has been 
used as a general guide in the working out of the program for the present 
year. First consideration has been given, however, to the setting up 
of sections of the program along the lines of the division of responsibili- 
ties between the vice-presidents, and with particular reference to 
securing papers from those who have recently done specially significant 
original work in the statistical field. An attempt has also been made 
to give a specially prominent position to statistical methodology and to 
the relations of statistical work to the natural sciences. 

The program as a whole cannot assume definite form until after the 
present summary goes to press. However, arrangements already made 
have progressed far enough to make it possible to indicate the general 
scope of the program and a considerable number of the special papers. 

In general, it is expected that each vice-president will present a paper 
to constitute, in effect, a vice-presidential address, which will ordinarily 
summarize and outline the program over which he is to preside. 

Vice-President A. R. Crathorne, under the new organization, deals 
with statistical and actuarial methods and technique, and the teaching 
of statistics. His own paper will be under the heading “Principles of 
Statistical Methodology.’”’ This will be supplemented in a general 
session by short papers, in such manner as to outline in a non-technical 
way the entire range of statistical methodology, with particular refer- 
ence to recent developments. The more technical papers will be pre- 
sented in supplemental sessions, or in joint session with the American 
Mathematical Society. 

The papers already scheduled by Professor Crathorne are as follows: 
“‘Baye’s Theorem,” E. C. Molina; “Statistics without Probability,” 
E. V. Huntington; ‘‘The Use of the Normal Hypothesis,’ B. H. Camp; 
“Why Scientists Need Statistical Theory,’’ W. A. Shewhart; a non- 
technical discussion of some of the recent work in small samples, H. L. 
Rietz; ‘‘Recent Advances in Statistical Theory,” E. L. Dodd; and a 
paper elucidating the theory of homogeneity and stability by Professor 
Bortkiewiez of the University of Berlin. 

Vice-President D. R. Belcher is coéperating with Professor Crathorne 
in the preparation of this program, and expects to make an individual 
contribution. 

The joint session with the American Mathematical Society and with 
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] Sections A and K of the American Association for the Advancement of 
Science will cover, among other items, a presentation by Professor 
l Hotelling of some of the results of his own work together with a discus- 
. sion of the recent methods of R. A. Fisher, and perhaps also papers on 
the mathematical theory of economics by Professor G. C. Evans of 
Rice Institute, and on new developments in statistics by Professor 
: Ragnar Frisch of Oslo University. 

) Vice-President R. H. Coats is concerned, in the new organization, 
with facts and methods relating to political science, sociology, social 
) welfare, labor problems and vital statistics. Dr. Coats’ own paper 
will deal with enumeration and sampling in the field of the census. 
In this connection it is the expectation that the natural division of 
census work between direct enumerations and sampling operations will 
be fully developed by Dr. Coats and in supplemental papers. 

In addition to the discussion of census work, Dr. Coats’ section of the 
program will include a joint session with the American Association for 
Labor Legislation, at which Miss Mary van Kleeck of the Russell-Sage 
Foundation is arranging for several papers dealing with recent develop- 
ments in unemployment statistics. 

Dr. Stuart A. Rice is also arranging a joint session with the American 
Sociological Society. 

Specific papers for Dr. Coats’ program, other than those above in- 
dicated, will be presented, in joint session with the American Sociologi- 
cal Society or otherwise, by Professor L. C. Marshall, of the Institute of 
Law, on statistics in the field of law and of civil and criminal procedure, 
by Professor Dorothy Thomas on the observability of statistical data 
along sociological lines, by Dr. E. B. Wilson on studies of case records of 
psychopathics, and by Dr. H. M. Pollock, who will present, for the 
Committee on Institutional Statistics, a report dealing with the general 
problem of welfare and institutional statistics in the United States, 
with particular reference to mental defectives. 

Vice-President E. L. Thorndike, to whom is assigned the considera- 
tion of facts and methods relating to anthropology, biometry, psychol- 
ogy, and education, will present his own paper on these subjects, and is 
also arranging a session to be devoted to methods and standards of 
statistics of public and private education in the United States. 

Vice-President W. Randolph Burgess, who, under the new organiza- 
tion, is concerned with facts bearing on economics and economic theory, 
is organizing an extensive program, including a review of business and 
economic conditions in 1930 and forecasts for 1931. Other discussions 
will concern themselves with statistical studies of the money market 
and statistical methods in the valuation of securities. 
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Mr. Carl Snyder, as Chairman of the Committee on Price Indices, is 
also organizing a session on the revision of price indices, at which short 
papers will be presented by Professors Copeland and Mills, Dr. Ezekiel, 
and Dr. Robert B. Burgess. In addition, a joint session with the 
American Economic Association is planned for a discussion of the 1929- 
1930 business recession. 

Vice-President Bradford B. Smith, whose assignment under the new 
organization includes facts and methods pertaining primarily to busi- 
ness, is arranging three sessions, one on trends in individual trades and 
industries, a second on methods of business forecasting, and a third on 
methods of forecasting security markets. 

In addition to the preceding, Dr. E. B. Wilson is arranging a session 
on statistical applications in the natural sciences. Under this heading 
papers have already been promised by W. F. G. Swann, Director of the 
Bartol Research Foundation of the Franklin Institute, on the place of 
statistics and the field of probability in present-day physics, by Jan 
Schilt, of the Yale University Observatory, on “Some Astronomical 
Results of the Application of Statistics,” and by W. A. Shewhart, 
on statistical applications in engineering and industrial research. 

Other important items on the program will include a special paper by 
Dr. Dublin on recent developments in the statistical work of the 
Metropolitan Life Insurance Company, a joint session with the Ameri- 
can Farm Ecoromic Association and a round table discussion on the 
subject of the relations of the American Statistical Association to work 
in internationa: statistics. This latter discussion will be under the 
chairmanship of Dr. E. Dana Durand, who was the delegate of the 
United States to the International Diplomatic Conference on Economic 
Statistics held under the auspices of the League of Nations in 1928. 

Excellent accommodations for members of the Association have been 
arranged at the Hotel Statler, where ample meeting rooms will also be 
provided for three simultaneous sessions, wherever necessary. Joint 
meetings may, however, be held in some instances in the buildings of the 
Case School of Applied Sciences, where facilities are to be provided for 
the meetings of the American Association for the Advancement of 
Science and certain other societies. 














ju 
of 





ae UCU — 














Notes 





89] 
A METHOD OF APPRAISING SHORT-TERM FORECASTS 


Now that business organizations are more and more making use of statistical 
methods to predict demand for their products or services, in both the immediate 
and remote future, appraisal of the success of this very practical application of 
statistics is beginning to receive attention. The range of time covered by such 
predictions may be a few months or a period of years. The purpose of this note 
is to outline a method of appraising forecasts covering a very short term of 
months. For illustrative material a group of forecasts of the cyclical movement 
of a series of data which reflects demand for telephone service between telephones 
within the city of Chicago, and which is called local telephone calls, has been 
used. 

To determine the cyclical movements of the series in the past, monthly seasonal 
indices were first calculated for the period 1922-1929 by the link-relative method. 
A straight-line trend was then fitted to the data corrected for seasonal variation 
and the percentage deviations from normal calculated. The movements of a 
curve of the percentage deviations from normal are referred to hereafter as cy- 
clical movements of the series, and monthly points on this curve as cyclical 
points. 

The forecasts are made as follows: on the first day of each month the curve of 
the actual cyclical movements is brought up to date by the addition of th actual 
cyclical point for the preceding month. The curve is then extended two poirts 
in advance to yield a forecast of the cyclical point for the current month and for 
the month following. The extension of the curve is freehand and the direction 
given to it is based on the judgment of the forecaster as to the future course of 
industrial production in the Chicago Region, which is believed to have been the 
most important influence affecting the cyclical movements of local telephone calls 
in the past. Sixteen two-month forecasts covering the period February, 1929, 
to May, 1930, are available for consideration in this note. It is apparent that 
the forecasts overlap, each month in the period covered having been forecasted 
twice. 

In appraising the forecasts an attempt has been made to determine whether the 
forecasts were of any value rather than how valuable they were. A qualitative 
appraisal requires the formulation of standards of accuracy, in which there is 
necessarily an element of personal bias. The procedure followed was to compare 
the accuracy of the forecasts with the accuracy of forecasts in which the factor of 

judgment was omitted. In accordance with this procedure, comparable forecasts 
of the cyclical movements of the series have been made by two “blind” or 
“mechanical” methods which are described below. To avoid confusion the 
method under appraisal will be termed the “judgment” method and the two 
mechanical methods the “no change’”’ method and the “ projection”? method. 

The “no change” method of forecasting assumes that the two cyclical points 
of each forecast will be the same as the most recent actual cyclical point. Each 
forecast is a horizontal projection of the actual cyclical point for the month 
preceding the date of the forecast. It is apparent that the “no change” method 
will result in greater accuracy than the “judgment” method in all cases in which 
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the latter forecasts incorrectly the general direction (“up” or “down’’) of the 
actual cyclical movement.! A comparison of the results of the two methods 
shows that, for the first month of the forecasts, the “ judgment’’ method was more 
accurate than the ‘‘no change” method in ten cases; the two methods were 
equally accurate in three cases; in three cases the “‘no change” method was more 
accurate. For the second month of the forecasts the judgment method was 
more accurate in twelve cases; in four cases the ‘“‘no change” method was 
more accurate. 

The “projection” method assumes a continuation of the most recent cyclical 
movement. In view of the short term of the forecasts and the much longer 
duration of both the upswings and downswings of the cyclical movements in the 
past, the “ projection” method is a reasonable mechanical method of forecasting. 
Forecasts were made by this method by projecting for two months in advance a 
line drawn between the actual cyclical points of the first and second months 
preceding the month in which each forecast was made. For the first month of 
the forecasts, the “judgment”’ method was more accurate than the “ projection” 
method in eleven cases; the two methods were equally accurate in two cases; 
in three cases the “projection”’ method was more accurate. For the second 
month of the forecasts, the “‘judgment”’ method was more accurate in ten cases; 
the two methods were equally accurate in three cases; in three cases the “ pro- 
jection” method was more accurate. 

It is of interest also to compare the average differences in percentage devia- 
tions between forecasts made by the three methods and actual cyclical points. 


AVERAGE DIFFERENCES OF FORECASTED CYCLICAL POINTS 
FROM AcTUAL CYCLICAL POINTS 


(Arithmetic Average of Differences, Disregarding Signs) 
First Month of Forecasts Second Month of Forecasts 


“Judgment” Method..... 0.7 percentage deviations 1.0 percentage deviations 
“No Change” Method.... 1.0 - “ 1.5 - " 
“Projection” Method..... 1.2 “ " 2.3 ” . 


The procedure of appraising short-term forecasts outlined above does not 
attempt to cope with the problem of qualitative appraisal. It is, however, 
subject to no personal bias and does serve to indicate whether the factor of judg- 
ment has increased or decreased the accuracy of the forecasts. 

Rosert B. KING 


AWARDS OF THE SOCIAL SCIENCE RESEARCH COUNCIL 


During 1929-30 the Social Science Research Council awarded 41 grants-in-aid 
from over 100 applications. The total amount involved in these grants is 
approximately $25,000. The grants-in-aid are open to mature scholars (without 
reference to age) whose ability to do productive research has been demonstrated. 

1 For the sake of completeness it should be stated that the “‘no change” method will also result in 


greater accuracy than the “ judgment’’ method in any case in which the latter forecasts the general 
direction correctly but ‘‘overshoots the mark’’ by 100 per cent or more of the actual change. 
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The project for which aid is sought must be well under way and promise significant 
results. While the grants are awarded on a general competitive basis, preference 
is ordinarily given to projects involving two or more disciplines or likely to yield 
an important methodological contribution. Normally the maximum grant does 
not exceed $1,000. Wherever possible, institutions to which the applicants are 
attached are expected to contribute financially or with other special support. 
Grants may be used to help meet such items as the investigator’s living expenses 
while in the field, the costs of travel, clerical or statistical assistance, photostating, 
printing and stationery; but ordinarily not for the purchase of books or manu- 
script materials. The next distribution of grants-in-aid will be made in March, 
1931. Applications will be received up to February 1 of that year. 

The Committee on Research Fellowships met on February 22, 1930, and con- 
sidered 109 applications. From this number 30 awards, including one renewal, 
were made for 1930-31. The stipends attached to these awards aggregate 
approximately $80,000. These fellowships are designed primarily to promote the 
development of promising young research workers by giving them opportunities 
to carry on the investigation of some significant project in the field. While the 
term of the fellowships is normally one year, renewals for a second year are oc- 
casionally made. The stipend attached to each fellowship varies with the re- 
quirements of the Fellow. Cognizance is taken of the number of dependents, 
the amount of travel involved, and necessary clerical assistance and equipment. 
These fellowships are open to men and women, citizens of the United States or 
Canada, who hold the Ph.D. degree or its equivalent, and who are not over 
thirty-five years of age. While these requirements are not rigidly held to, excep- 
tions arerarely made. The closing date for applications for 1931-32 is December 
1, 1930. Awards will be made some time in February, 1931. 

The third annual awards of fellowships in agricultural economics and rural 
sociology were made in March, 1930. From 83 applications fellowships were 
given to 24 graduate students. These Fellows will spend the next academic year 
pursuing graduate work at institutions scattered throughout the country. It is 
anticipated that partly as a result of the opportunity offered by these fellowships 
the growing demand for properly trained research workers in the fields of agri- 
cultural economics and rural sociology can be more adequately met. The sti- 
pends involved in the awards for 1930-31 aggregate approximately $34,000. 
Applications for 1931-32 will be received up to February 1, 1931. 

The first annual awards of fellowships to southern graduate students in the 
social sciences were made on March 27, 1930. These fellowships were estab- 
lished through the generosity of the Julius Rosenwald Fund which made to the 
Social Science Research Council a grant of $50,000 to finance them. From 125 
applicants distributed among practically all states in the South 27 students were 
given fellowships. They will be expected to spend the next academic year at 
some accredited graduate school working on social science problems of special 
interest to the South. Five of the new appointed Fellows are Negro students. 
Of the total number of Fellows appointed 10 were women and 17 men. The 
major purpose underlying these new fellowships is to attract a higher quality of 
scientifically trained personnel to work on important social problems facing the 














336 American Statistical Association (92 





southern section of the country. It is hoped that one of the important by- 
products of the fellowships will be the building up of a more enlightened social 
and economic leadership in the South. Applications for the coming year will be 
received up to February 1, 1931. 

For further information regarding grants-in-aid, and for explicit directions and 
application forms for research fellowships, apply to Mr. Walter R. Sharp, Social 
Science Research Council, 230 Park Avenue, New York City. Information and 
application forms for the fellowships in agricultural economics and rural sociology 
may be secured from Dr. Edwin G. Nourse, Institute of Economics, 26 Jackson 
Place, Washington, D. C. Those interested in southern graduate fellowships 
should communicate with Mr. Will W. Alexander, 409 Palmer Building, Atlanta, 
Georgia. 


MEETING ON BETTER DATA ON MERCHANDISE DISTRIBUTION 


A dinner meeting of the American Statistical Association was held on Thursday 
evening, April 24, 1930, at the Aldine Club, 200 Fifth Avenue, New York City. 
One hundred and nine persons were present. Dr. Ernest A. Bradford, Director 
of the Bureau of Business Research of the College of the City of New York, acted 
as presiding officer. 

The first speaker of the evening was Mr. Paul T. Cherington, Director of 
Research of the J. Walter Thompson Company. He spoke on the subject, 
“ Distribution in a Buyer’s Market.”’ He began by pointing out that a great 
change has taken place in the degree of emphasis placed by manufacturers upon 
the selling side of their business. In the past, efficiency in production was stressed 
relatively much more than at present, the general theory being, that if goods 
could be produced, they could be sold. At present, many goods which are turned 
out by manufacturing concerns cannot be sold at a price sufficient to cover the 
cost, for they do not meet the style requirements of the consumers, and the num- 
ber of incomes which, though small, leave a spendable surplus above bare sub- 
sistence has increased. 

Mr. Cherington pointed out that available data do not permit one to measure, 
with accuracy, the potential demand of consumers in any given area. Income 
figures are decidedly incomplete, and such data as we have pertain primarily to 
individual incomes rather than family incomes. Purchasing, however, is done 
largely to meet the needs of families, rather than individuals. 

The preliminary Census of Distribution has proved extremely helpful to stu- 
dents of marketing. A surprising fact revealed by this census is that a very 
large proportion of the total number of stores operating consists of units doing 
less than $5,000 worth of business per annum. Obviously, the profits on mer- 
chandise sold in an establishment of so small a size are not large enough to 

support a family. Such establishments must, therefore, be operated by persons 
having other sources of income. 

Dr. Paul H. Nystrom, Professor of Marketing at Columbia University, the 
second speaker of the evening, agreed with Dr. Cherington in stating that more 
attention is now being given to the views of the consumers than was formerly the 
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ease. For a hundred years after the appearance of Adam Smith’s The Wealth of 
Nations, books on economics scarcely mentioned the consumer as playing a 
significant réle. Even yet, in most economic texts, much more emphasis is laid 
upon production than upon consumption. 

Dr. Nystrom next pointed out that the demand for consumers’ goods is far 
from being static in its nature. Our institutions are ever-changing, and every 
change in economic life brings about a corresponding shift in demands for various 
classes of direct goods. Among such changes, Dr. Nystrom mentioned the follow- 
ing as being of great importance: 

1. Urban population is growing faster than the rural population, hence the 
demand for goods suited to the needs of city dwellers is increasing in proportion 
to the demand for goods of the type used by inhabitants of rural regions. 

2. The declining death rate among children has reduced the percentage of the 
population made up of children. The obvious result has been to cause the demand 
for certain types of goods used by children to shrink in comparison to the demand 
for similar goods used by adults. , 

3. As Dr. W. I. King in his recent book, The National Income and Its Purchas- 
ing Power, and Professor Paul H. Douglas in his Real Wages in the United States, 
1890-1926, clearly show, the average rate of real wages has been increasing during 
recent years. This increase has brought forth a stronger demand for some luxu- 
ries and a weaker demand for necessities. 

4. There appears to be a steady decline in the proportion of our inhabitants 
living in their own homes, and a corresponding increase in the proportion dwelling 
inapartments. This change has caused a shift in the type of furniture required 
and also in the type of apparatus utilized to assist in home work. 

5. With increased prosperity, many home industries are declining. Even in 
the rural regions, people are coming to depend upon city bakers, and a larger and 
larger proportion of women’s apparel is coming from the factories, while dress- 
making, both at home and by dressmakers, is steadily declining. 

6. The widespread use of the automobile is having a marked effect, not only 
upon home life, but also upon the mercantile industry. People now shop fifty 
miles away from home in place of five miles away from home. 

7. College education has been expanded to cover a large section of the popula- 
tion and some of the results of this expansion are distinctly surprising. One of 
the most universal results is to emphasize the interest in style. Nowadays, 
clothing, furniture, and housing must all be in the latest fashion, if they are to be 
sold. 

The Chairman supplemented Dr. Nystrom’s remarks by calling attention to 
the fact that present estimates indicate that ten passengers now travel a mile in 
an automobile for every passenger that travels one mile on steam railways. 

The third speaker of the evening was Dr. L. D. H. Weld, Research Director of 
H. K. McCann Company. His remarks were devoted in the main to demon- 
strating the marked success of the application of modern statistical methods to 
studies of market conditions. He showed that such procedures were now taking 
the place of the guessing processes which prevailed almost universally up to very 
recent times. He illustrated the crudity of methods previously used by pointing 
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out that it had been the custom frequently to use the sales of various articles 
as indicia of potential demand, without even reducing the sales to a per capita 
basis. He also pointed out the fallacy of using one general buying power index, 
such as magazine circulation, as a measure of the potential market for all com- 
modities. 

One test of potential demand in any area is the general buying power of that 
area. The only state in which the general buying power can be measured on the 
basis of actual sales is Pennsylvania, for which state figures are available showing 
retail sales by counties. The first step in attacking the sales quota problem 
scientifically was, then, to manufacture for Pennsylvania a composite index, 
variations of which correspond with variations in actual sales as reported by the 
Pennsylvania state authorities. The county index was worked up for Pennsyl- 
vania on the basis of a series of indicators, and this composite index, when com- 
pared with actual sales by counties, gave a correlation coefficient of +0.85. 

The next step was to construct a similar composite index for the various states 
in the Union. When such an index was completed, it was compared with the 
sales of a group of manufacturers in these same states. These two variables 
gave a correlation coefficient of +0.92. This high degree of correlation seemed to 
indicate that the composite index worked out does actually constitute a satis- 
factory criterion of the buying power in the different states. 

Dr. Weld showed how this general buying power index has been used to meas- 
ure the quality of circulation of individual magazines. Some magazines follow 
buying power closely in that their circulations per one thousand inhabitants are 
high in states with high buying power, and low in states of low buying power. 
Other magazines have heavy circulations in states of low buying power. 

In measuring the potential market for an individual commodity, it was pointed 
out that the correlation process may be used in determining the special factors 
that affect the sale of the commodity being studied. General buying power may 
be one of these factors. A study of the volume of sales of gasoline in different 
sections shows that this volume correlates closely with a composite index con- 
sisting of number of automobiles per thousand people, general buying power, 
the percentage of commercial vehicles, and the length of the driving season. 

The fourth speaker of the evening was V. H. Pelz, Economist of the American 
Institute of Food Distribution. He called attention to the fact that there is 
still much statistical information which is desirable but not available. For 
example, we do not know how much cash-and-carry business there is. We have 
little information concerning the consuming habits of various classes of the pub- 
lic. The best existing information is the sample Census of Merchandising 
covering eleven cities. It is hoped that the census which is now being taken 
will fill in many of the gaps. We know in advance, however, that it will be weak 
in certain respects, for example, full-sized schedules are not demanded of either 
wholesale or retail establishments in towns under 10,000 inhabitants. Further- 
more, no commodity groupings are given for the sales of stores selling less than 
$60,000 worth of goods perannum. The probabilities are, also, that the quality 
of the figures will be injured somewhat by the low wages paid to enumerators 
which amount to only 50 cents for a short schedule, or $1.00 for a long schedule. 
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At such prices, the enumerators cannot afford to put too much time on securing 
data for any one establishment. 

The discussion was opened by I. G. Richardson of the J. C. Penney Company. 
He discussed the rates of growth of the various types of chain stores. He pointed 
out that the probabilities are that, of all the retail business transacted, chain 
stores had a larger proportion of the total volume in the larger cities than they 
did in the smaller cities and towns. Some classes of chain stores have been grow- 
ing much more rapidly than others during the last decade. Those selling wearing 
apparel have expanded operations at an unusual rate. Chains of five and ten 
cent stores have also been growing very rapidly. Attention has been called to 
the fact that the sales, per store of individual five and ten cent companies, have 
been declining. The reason for this is not that the sales in any particular unit 
have been falling off, but that the chain business has been expanding to cover the 
small towns, thus taking in areas that will not permit of a large volume of busi- 
ness per store. The addition of these small stores is what has pulled down the 
average sales per store. Grocery chains have been growing at a very rapid rate. 
The tendency, at present, is to operate units in this field, combining the meat, 
grocery, and vegetable business. The slowest rate of growth in recent years has 
been in the chains of cigar stores. 

The discussion was closed by Q. Forrest Walker, Economist of R. H. Macy & 
Company. He suggested the need for more information on the consumption 
habits of the people and the family budget. We need to know what the people 
do with their income. He stressed the fact that Dr. Nystrom has done more 
than anyone else to throw light on the facts in this connection. 

The speaker also called attention to the very important fact that, even if the 
retailer finds out what the total sales of an article in a given area amount to, he is 
still unable to say what proportion of this total should represent his quota. Many 
people are competing for the consumer’s dollar, and the individual merchant 
cannot tell in advance how many of the consumer’s dollars he will be able to 
capture. 

Mr. Walker also emphasized the point that style is growing more and more 
important and that it is now almost impossible to sell goods which are out of 
style. Formerly, when goods would not sell in New York, they were shipped to 
the smaller cities and sold well. At present, however, the smaller places are as 
up-to-the-minute on styles as are the people in New York, hence this transfer of 

goods is unprofitable. 
Wittrorp I. Kina, Secretary 


MEETING ON CYCLICAL VARIATIONS IN EMPLOYMENT 


The dinner meeting of the American Statistical Association was held on Friday 
evening, May 23, 1930, at the Aldine Club, 200 Fifth Avenue, New York City. 
One hundred and fourteen persons were present. 

The presiding officer was Paul U. Kellogg, editor of The Survey. He called 
attention at the outset to the general tendency, during periods of unemployment, 
to investigate and map out programs which are forgotten with returning pros- 
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perity. As an instance, he cited the able report of the committee appointed by 
Mayor Mitchell of New York in 1914-15. This report was briefed and recircu- 
lated in the depression of 1920-21; but the recession of 1929-30 still found its 
recommendations largely unapplied. He expressed the hope that the various 
agencies set up during the last few months have more enduring quality; that we 
are not merely going through the old rigmarole, and that forces are at work which 
will lead to long and constructive planning. 

The first speaker on the program was Meredith B. Givens, of the staff of the 
Social Science Research Council. He began by pointing out that, while statisti- 
cians are unanimous in the view that the volume of employment can be measured, 
they disagree vigorously on the possibility of measuring unemployment. Most 
of them feel that the latter process is very difficult, and for this reason they tend 
to confine their efforts to measuring changes in the volume of employment. 

In determining changes in the volume of employment we have been compelled, 
in certain industries, to depend upon data collected for entirely different pur- 
poses. In the building industry, for example, we must estimate the volume of 
employment from the physical volume of construction. Current employment 
statistics are very scanty for most occupational groups outside of manufacturing, 
mining, and transportation. The American Statistical Association’s Committee 
on Governmental Labor Statistics has been doing excellent work in urging the 
compilation of more inclusive statistics of employment, in securing compara- 
bility between figures from different sections of the United States, and in coupling 
state figures with those of the Federal Government. 

Nevertheless, the measurement of changes in the volume of employment is no 
substitute for unemployment measurement. A sharp falling off of employment 
in one industry may be offset by an increase of employment in another industry, 
the result being that there is no net decrease of employment when both industries 
are considered as a unit. Even when employment is measured adequately in all 
fields of industrial activity there will be need for unemployment statistics in 
demonstrating the magnitude of the problem and in assessing the effectiveness of 
means of control and protection which may be developed. In the absence of 
adequate materials for unemployment measurement at the present time, it is 
likely that estimates and continual re-estimates are justified as instruments in 
pointing the way toward the improvement of our data. 

A major difficulty in measuring unemployment arises from the fact that we 
have no accurate way of knowing how many people are available for employ- 
ment. The 1930 Census will aid somewhat in estimating the number of persons 
who normally desire work. The basis for studies of employment and unemploy- 
ment would be materially improved if it were feasible for the Bureau of the 
Census to work out a closer tie-up between the Census of Occupations and the 
Censuses of Manufacturing, Mining, and Agriculture. It is difficult at present 
to classify occupations according to industrial categories. 

Recently we have heard much of technological unemployment. In studying 
this phenomenon, we should recognize that there are two distinct types: 

(1) That which means a shift in the kind of workers required in a given industry, 

and 
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(2) That which means temporary or permanent reduction in the number of 
workers required in a given industry. 


Unemployment measurement involves the second type since it is concerned with 
the number rather than the identity of the employed and unemployed. Statisti- 
cal analysis of the impact of technological change upon employment rests upon 
the measurement of productivity changes. To this end it is important that we 
shall develop parallel series of statistics showing both production and labor time 
for an increasing number of processes and industries. 

After the close of Mr. Givens’ remarks, the presiding officer called attention to 
the unusual measures being taken during the present period of depression to 
understand and to remedy unemployment conditions. He stated that a study 
made by a civic committee in Lincoln, Nebraska, shows that, in that one small 
city, the annual loss due to wage earners being idle part of each year amounts to 
several hundred thousand dollars; perhaps a million. 

He mentioned a number of undertakings in other localities, as Dayton, Ohio, 
Cincinnati, Philadelphia and New York State. A group of New England busi- 
ness men have set going a national study of seasonal fluctuations. The largest 
scale undertaking, however, is that of Swarthmore College, which has projected 
a scheme of research and expert service to run for at least a decade and to cover 
three great salients—stabilization, employment services and the protection of 
wage earners’ families through employment reserves or insurance along original 
American lines. 

The second speaker on the program was Paul H. Douglas, Professor of Eco- 
nomics at the University of Chicago and Acting Director of the Swarthmore 
Unemployment Study. He presented a series of charts regarding changes in 
the estimated volume of unemployment in each year since 1890. He pointed out, 
however, that the figures upon which his graphs are based did not include all 
fields of industry, as, in many lines, it is impossible to secure data of any value. 

His method of procedure was to estimate the total normal labor supply for 
those industries from which information was obtainable. He next estimated 
the number of persons at work, and then assumed that the difference between 
these two quantities represented the number of persons unemployed. 

Professor Douglas called attention to the fact that the percentage of the popu- 
lation which may be thought of as seeking gainful employment is not a constant, 
and does not necessarily follow a smooth trend. The reason that it does not is 
that, in periods of boom, it frequently occurs that many men and women are 
ied to seek employment who, under normal circumstances, are not on the lookout 
for jobs. A curve representing normal labor supply, therefore, has humps in 
times of extreme activity of industry. 

It is, in a way, paradoxical that the number of persons constituting the labor 
supply should increase in periods of extreme prosperity, for experience indicates 
that, in the country having high wages, the proportion of the population gainfully 
| Occupied tends to be smaller than where wages arelow. The explanation of this 
apparently contradictory situation is as follows: During a boom, most people 
realize that the situation is not permanent and does not, therefore, represent a 
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definite increase in income levels. Workers, are, therefore, anxious to take 
advantage of high wages while it is possible to do so; and hence rush into industry 
with a full realization that their connection is likely to be temporary. 

Professor Douglas found that peculiar conditions in certain industries made it 
necessary to compute unemployment by a method somewhat different from the 
standard. For instance, in coal mining, though most of the workers may nomi- 
nally have jobs, they cannot work when the coal mines are not operating. In this 
field, therefore, unemployment was estimated on the basis of the time the mines 
operated. 

The estimates made by Professor Douglas indicate that the average percentage 
of unemployment for manufacturing, transportation, building, and mining for 
the years 1896-1926 was 10.1 per cent, and that from six-tenths to two-thirds of 
all unemployment is due to secular and chronic causes combined, while the re- 
mainder is the result of the business cycle. He found no indication that there 
is any downward slope to the secular trend of unemployment. 

He made the interesting suggestion that the fact that, in pre-war times, unem- 
ployment in the United States was nearly twice as great as in England might be 
due to the more changeable weather, which we have in this country, causing 
greater seasonal fluctuations in industry. 

Professor Douglas expressed the opinion that the United States must follow the 
example of Europe and adopt unemployment insurance. In the later discussion, 
however, he stated that he thought it would be very inadvisable to follow the 
British and German method of making rates uniform to all employers in indus- 
try, and that, to be successful, the rate must be highest for the employer who had 
most unstable employment. In his opinion, a 4 per cent tax on wages would 
cover the cost in the United States for a 40 per cent coverage of the wages lost by 
the workers. 

The third speaker of the evening was Ewan Clague, of the Institute of Human 
Relations, of Yale University. His address dealt with the study of the effect 
upon the employees of a large rubber company in New Haven of the closing down 
of the plant of that company. This company adopted a policy of paying to ail 
long-service workers laid off, a termination wage, amounting, as a rule, to one 
week’s wages for each year of employment with the company. The theory held 
by the management in paying this wage was that the employee who had been 
with the company for a long time had thereby, to a certain extent, lost the art of 
finding a job. Extensive inquiry among the workers receiving the termination 
wage seemed to indicate both that the money was rarely wasted and that its 
receipt did not in any way lessen the zeal of the workers in seeking a new 
position. 

Those laid off by the rubber plant were largely Italians. The study was con- 
ducted one year after the closing of the rubber factory to see what had happened 
to the dismissed workers. The results of the investigation indicated that it is 
much harder for older workers to find a job than it is for younger workers. Only 
one-sixth of the older workers located new employment within two weeks, and 
30 per cent had found nothing by the end of the year. On the other hand, all but 
6 per cent of a younger group found employment by the close of the year. Forty- 
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five appears to be the dead line for factory workers in New Haven. Those above 
this age, when they did find a job, clung to it with tenacity. Younger men, on 
the other hand, were inclined to shift if they did not like the first position located. 
Women found work more easily than men. In general, the wages in the new jobs 
were not so good as the wages paid for the positions vacated at the rubber com- 
pany. The few workers who did get better positions received but small gains in 
wages while those having losses, frequently lost heavily. In most instances, the 
new job was found either by going from plant to plant seeking work or through 
friends. Employment agencies gave but little aid. One man visited fifty-three 
different factories, some of them several times. Very few of those discharged 
left New Haven to seek work elsewhere. 

About one-third of the families involved in the lay-off were home owners. 
Naturally, they found it very difficult to meet the payments on their homes while 
unemployed although the number of actual foreclosures was very small. Twenty- 
five per cent of the families had serious illness during the year. 

One surprising feature revealed by the inquiry was the large amount of life 
insurance carried by these working-class families. Eighty per cent had some 
insurance. Most of the policies were of the “industrial” type. One family was 
found to be paying $8 per week for insurance. It was found that, whenever it 
proved impossible to pay all the insurance, the tendency was for the parents to 
drop their insurance, still carrying that on the children. 

The discussion of the papers of the evening was initiated by Margaret H. Hogg, 
of the Department of Statistics of the Russell Sage Foundation, New York City. 
She expressed the view that the New Haven study reported by Mr. Clague has 
exceptional value because it covers a normal working class group, providing a 
contrast with studies of the ordinary unemployed who have a bias toward sub- 
normal efficiency. Miss Hogg plead for establishment of uniform procedure in 
unemployment surveys, and in particular that workers who are still usually 
employed should be carefully distinguished from those of middle-age and beyond 
who are no longer acceptable to employers, and who present a problem distinct 
from cyclical unemployment. 

The formal part of the discussion of the papers was concluded by Willford I. 
King, of New York University. He endorsed the view of the chairman that the 
personal side of unemployment is extremely important, and also that it is just as 
important for industry to establish reserves for wage payments as for interest or 
dividend payments. His contention was that unemployment insurance, as ap- 
plied in England and in Germany, has worked very badly indeed, cutting down 
production, and producing chronic depression in industry. He agreed with 
Professor Douglas that the situation would be greatly improved if employers were 
compelled to pay premiums in proportion to the amount of unemployment in 
their plants. He felt, however, that it would be far better if, instead of paying 
insurance, the employers, either voluntarily or under compulsion, gave continu- 
ous employment, for, in this way, production would be kept up and national 
prosperity would thereby be increased, since the buying power of the workers would 
not fall. He went so far as to propose that every employer be taxed upon per- 
centage variations from the normal line of employment which he established well 
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in advance, and that this tax be made heavy enough to put out of business those 
employers who could not devise ways and means of stabilizing employment. 

Dr. Royal Meeker, speaking from the floor, took issue with the last speaker and 
asserted that it was just as logical to insure against unemployment as to insure 
against accidents. 

Mr. Charles W. Birtwell, of the Stable Money Association, then pointed out 
that, whenever unemployment insurance takes such a form as to lessen the desire 
of the worker for employment, it is incontrovertibly bad; but when its form is 
such as to stimulate the employer to keep his employees at work, it may be good. 

Miss Mary B. Gilson, of the Industrial Relations Counselors, who has been 
carefully studying the British system of unemployment insurance, gave it as her 
view that it is not working out satisfactorily. It was her opinion that legislation 
should be enacted compelling the employer to keep at least part of his force 
steadily employed. 

Professor Douglas, in replying to the suggestions regarding compulsory sta- 
bilization, contended that it is extremely difficult to stabilize any industry the 
products of which are subject to the whims of fashion, as, for example, is the case 
with production of women’s clothing. He also raised the question as to what 
would be done in the case of a declining industry. He pointed out, furthermore, 
that unemployment insurance is needed for persons who lose their positions 
from causes entirely unrelated to cyclical and seasonal fluctuations. 

Another speaker pointed out that, if a tax were laid upon those employers in 
the women’s clothing industry who could not stabilize employment, the only 
result would be to increase the price of fashionable clothing, and that this increase 
in price would make fashionable clothing more exclusive, which would add to its 
desirableness. 

Dr. Royal Meeker was of the opinion that it is futile to expect any extensive 
voluntary action in the direction of stabilization on the part of independent cor- 
porations. The only way to get action is through government compulsion. 

Mr. Stanley B. Hunt concluded the discussion by calling attention to the fact 
that the Rayon manufacturers have been working in the direction of stabilization 
of employment, but have been hampered to some extent by the shifts in demand 
caused by changing fashions. 

WILLForD I. Kina, Secretary 


PROGRESS OF WORK IN THE CENSUS BUREAU 
TASK OF TAKING THE FIFTEENTH CENSUS OF POPULATION 


The great task of taking the Fifteenth Decennial Census of the United States is 
now practically completed, and the great task of tabulating and publishing the 
results is beginning. The 100,000 or more enumerators, with possibly a few ex- 
ceptions, have completed the enumeration of their districts and turned in their 
portfolios to the local supervisors. And of the 575 local supervisors, all but 
about 90 at this writing (July 1) have reported that their work is completed and 
most of them have forwarded the boxes of schedules to Washington. 
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The difficulties of the task as well as the magnitude of it have been in some 
respects greater than ever before. There has been much complaint on the part 
of the enumerators about not finding people at home. It would seem that for a 
large proportion of the American population “home” is simply a place where they 
sleep at night. The typical apartment dwellers work during the day, get their 
meals out, and go to the movies in the evening; and the enumerator may call 
repeatedly without finding anyone in. This situation was by no means wholly 
unanticipated; and the Bureau made an attempt to provide for it by supplying 
individual slips and preliminary family schedules carrying the census questions, 
which the enumerator could leave when people were not in with the request that 
they be filled out and left to be called for, or in some cases mailed. But there was 
complaint that the people concerned paid no attention to such requests. In fact 
so far as the attitude of the people towards the census is concerned it seems as if 
the ignorance or suspicion of the foreign born and uneducated was not so great an 
obstacle as the indifference of certain classes of intelligent and well-to-do native 
Americans. However, it is still too early to generalize regarding matters of this 
kind. The Bureau will ultimately have in its records and correspondence a mass 
of valuable material in regard to the experiences, difficulties, and problems of 
census-taking. Especially valuable in this connection will be the reports which 
the supervisors are expected to submit describing the conditions and difficulties 
they encountered, indicating to what extent the various methods adopted proved 
successful or unsuccessful, and containing suggestions for the improvements of 
the methods for another census. Some of these reports have already come in and 
are found to be very interesting and instructive. 

Some indication of the magnitude of the census and its complications may be 
obtained by considering the mass and variety of schedules or questionnaires which 
the Census Bureau has printed and distributed. Of the main population sched- 
ules, 3,206,000 copies were printed. As each schedule provides for 100 names, 
50 on each side of the sheet, this was more than twice as many as would be actu- 
ally filled out. But, of course, in this and other cases it was necessary to print a 
great many more than would actually be used, because every supervisor and every 
individual enumerator had to be supplied with a surplus in order to make sure 
that he would have enough. Of the individual slips, to which reference has been 
made, 8,765,600 were printed; of the preliminary family schedule, 4,000,000; 
of the absent family schedule (described below), 265,000; of the non-resident 
family schedule, 350,000; of the unemployment schedule (with spaces for 60 
names), 700,000. Of the main farm schedule, 15,450,000 were printed, the sur- 
plus over the number actually required for enumerating 6,000,000 farms being 
used mainly for advance distribution to acquaint the farmer with the census 

questions. In addition the Bureau had to print a large number of illustrative 
examples, of test schedules, ete. And, of course, many varieties of schedules 
were used in the censuses of manufactures and distribution, which, however, as a 
rule were not handled by the regular population census enumerators. 

The enumerator regularly carried in his portfolio twenty-three different kinds 
of printed forms including schedules, addressed envelopes, report cards, instruc- 
tions, etc., not to mention blotters and a piece of twine. 
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ENUMERATING MIGRATORY FAMILIES 


The absent family schedule, mentioned above, was used for the enumeration of 
families temporarily away from their usual place of residence at the time of the 
census, the idea being that this schedule would either be filled out by or for the 
Smiths or the Joneses prior to their departure if they were leaving shortly before 
the first of April or, if they had already gone and their temporary address was 
known, would be mailed to them to be filled out and returned by mail to the local 
supervisor. Theoretically this scheme should have caught all the absent fami- 
lies and credited them to the population of their respective places of abode. 
But practically, as we well knew, it would not do that. So as a complement to 
the absent family schedule the Bureau devised a non-resident family schedule, 
so-called. This was to be used where families were found temporarily residing 
in the locality but claiming permanent residence elsewhere. These schedules are 
sent directly to Washington, where they have to be allocated to the city or other 
locality which the family claims as its place of residence. 

This allocation is going on here in the Bureau at the present time, and, as was 
anticipated, is something of a job, since these non-residents if possible must be 
allocated not only to the city but to that precise district of the city in which their 
residence is located; and to do that readily one must know something more than 
the number and street because with that information only it is difficult to find in 
what block the given number is located. So the form used required them to give 
not only the number and street on which they lived, but the streets between which 
they lived, as, for instance, 937 Main Street, between Spruce and Pine Streets. 
But, of course, in very many instances they failed to supply that information. 

It may seem that these are minor details of census-taking, but they illustrate 
some of the difficulties of enumerating a very mobile population in their “usual 
places of abode.” 

POPULATION ANNOUNCEMENTS 


It is too early yet to judge of the quality of the Fifteenth Census. Here in the 
Bureau we believe that we had on the whole as good a class of supervisors and as 
good enumerators as any census has had, if not better. And until we have un- 
pleasant, convincing evidence to the contrary we shall believe that we have taken 
as good a census as was ever taken, if not better. But no doubt there will be 
plenty of room for improvement another time. 

In one respect at least this census has already made a record, and that is in the 
promptness of the population announcements. At this writing (July 1) the 
population of 93 cities having a population of over 100,000 each has been an- 
nounced. At the corresponding date following the census of 1920 the announce- 
ments covered only 10 cities of this class. At the same time the population has 
been announced for a large proportion of the smaller cities and of the counties. 
In all, the announcements thus far made cover probably over 80 per cent of the 
total population of the United States. 

One reason for this improvement is found in the practice, introduced at this 
census for the first time, of having the local supervisors count the names and make 
the announcements as soon as the canvass is completed and before the schedules 
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are sent to Washington. Another advantage of this arrangement is that it gives 
an opportunity for charges of a deficient count, or local “kicks” of any kind, to be 
investigated at once while the schedules are still there and before the enumerators 
have been paid off and discharged. Five days are allowed for complaints, and 
then if none worthy of consideration materialize the schedules are forwarded to 
Washington. Of course the count by the supervisors is checked in Washington, 
and the population announcements thus far made are provisional and subject 
to revision. But rarely will there be any material change in the figures. 

The total population of the United States will be known by the time this article 
is in print. 

UNEMPLOYMENT ANNOUNCEMENTS 


In addition to the population announcements the Bureau has been giving out 
some statistics from the census of unemployment, limited for the time being to the 
number of persons reported on the unemployment schedule as without a job, 
able to work and looking for a job. These might be termed the jobless. Other 
persons were reported as having a job but as laid off or not working for some 
reason. Whether some of these, and if so which of them, should be included in 
the total unemployed is a question on which opinions may well differ. There is, 
so far as the writer is aware, no generally accepted and exact definition of the 
term “‘unemployed.” It is safe to say that no definition ever formulated would 
include as unemployed all the persons reported on the unemployment schedule. 
On the other hand, it is probable that almost any reasonable definition would 
include some of those reported as having jobs but temporarily laid off. Ulti- 
mately the Bureau, according to present plans, will include in the final report all 
persons reported on the unemployment schedules classified in detail under various 
heads but perhaps without undertaking to designate the classes that should be 
included in the total unemployed. The figures for the jobless were given out 
first because they seemed most significant and could be easily arrived at by a 
hand count of names on the schedule made by the supervisor. 

For lack of time and space any report of progress on the censuses of agriculture, 
manufactures and distribution will have to be postponed to a later issue of this 


JOURNAL. 
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MISCELLANEOUS NOTES 


The Austin (Texas) Chapter.—The final meeting of the Austin Chapter for the 
academic year 1929-30 was held on May 14 with twenty members and guests present 
forluncheon. The feature of the meeting was an address by Mr. C. A. Duval, of the 
Department of Economics of the University of Texas, on the subject, “Possibilities 
of Gains and Losses Due to the Stabilization of Farm Prices.” 

Mr. Duval stated that studies by Dr. Ezekiel and Dr. Black tend to show that the 
stabilization of corn and oats prices around their normal trend of prices will result in 
gains in gross income to the farmer; that the stabilization of the price of potatoes 
is too expensive, on account of the cost of storing; and that the stabilization of cotton 
and wheat prices, because of the concave shape of their demand curves (supply-price 
relationship), will result in a reduced grossincome. But Mr. Duval’s own study tends 
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to show that the conclusions drawn by Dr. Ezekiel and Dr. Black are misleading in 
regard to wheat and cotton. Both the gross incomes and the net incomes to the 
producers of cotton and wheat will be increased as a result of the stabilization of their 
prices, thinks Mr. Duval. 

For cotton and wheat, Mr. Duval’s study shows the following: 

1. The demand schedules will be much more like the straight-line schedules of corn 
and oats if the speculative holding is reduced or eliminated. 

2. The stabilized normal price will be 5 to 10 per cent higher than the normal price 
trend. The present low trend of prices is due to an excessive amount of acreage in 
cotton and wheat; this excessive acreage is due largely to the fluctuating prices of 
these products. A price six cents above the normal trend price for cotton causes an 
acreage increase of about 12 per cent the following year, if the acreage the first year 
was normal; whereas, a six-cent decrease will cause only an 8 to 10 per cent reduction 
in acreage. 

3. The average cost of producing the present crop is greater than the cost of pro- 
ducing the same size crop under stabilization. This is due to the fact that acreage 
added above the normal trend is usually of a poorer grade than that acreage abandoned 
below the normal acreage trend. 

4. Production costs and marketing costs will probably be reduced under stabilized 
prices. 

5. The stabilized normal price will be higher than the fluctuating normal price; and 
the cost of producing this smaller amount would be correspondingly less. 

Following a discussion of Mr. Duval’s paper, officers of the Chapter for the ensuing 
year were elected, as follows: President, Dr. F. A. Buechel, Statistician and Assistant 
Director, Bureau of Business Research, University of Texas; Vice-President, Mr. 
F. E. Finley, of the Texas Field Staff of the United States Bureau of Agricultural 
Economics; Secretary (reélected), Mr. C. D. Simmons, Professor of Business Statis- 
tics, University of Texas. 


The Boston Chapter.—The Third Annual Meeting of the Boston Chapter of the 
American Statistical Association was held at the Boston City Club on Monday eve- 
ning, April 14, 1930, and was attended by 42 members and guests. Dinner was served 
at 6.30 P.M. 

The business session was called to order by the President, Mr. Charles F. Gettemy, 
at 7.45 p.m. The following were elected to serve as officers of the Chapter for the 
ensuing year: President, Professor Davis R. Dewey, Massachusetts Institute of 
Technology; Vice-President, Dr. John D. Black, Harvard University; Secretary- 
Treasurer, Roswell F. Phelps, Director of Statistics, Massachusetts Department of 
Labor and Industries; Counsellors, Leroy D. Peavey, Babson’s Statistical Organiza- 
tion, Wellesley Hills, Massachusetts; Edward A. Filene, William Filene’s Sons, 
Boston. 

The meeting was addressed by Dr. O. M. W. Sprague, Professor of Banking, Gradu- 
ate School of Business Administration, Harvard University, on the topic, “‘Interna- 
tional Financial Coéperation.’”’ The following summary of Dr. Sprague’s address 
was prepared by Professor Gilbert H. Tapley: 

Dr. Sprague contrasted international financial problems with the regional financial 
problems of the United States, and explained briefly how the transfer of gold from one 
country to another had aided in maintaining international economic equilibrium. 
He mentioned Europe’s complaint that, by sterilizing much of the gold which had 
been sent to the United States, we had greatly increased the European financial 
problem. 
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In discussing the effects of the Young Pian and the Bank of International Settle- 
ments, he made it clear that the reduction and definite fixing of reparations payments 
were much more important than any changes made in the mechanism of payment. 
Though settlements are to be made through the new bank, there will be no radical 
change. The Bank of International Settlement will be an accounting agency rather 
than the one to decide when exchange should be purchased. 

The new bank will bring out the German Bonds to provide cash in the near future, 
but will probably not have a large voice in major decisions, as the banks in the various 
countries will probably decide the time of issue and the rates to be used. 

It will, however, serve as a forum in which agreements will be made by the repre- 
sentations of the various countries. This will be new only in that it provides per- 
manent machinery for such conferences and avoids the necessity of creating new 
arrangements for each issue. 

Other activities of the new bank will probably be more important, for it will provide 
a meeting place for the heads of the larger banks of issue. While there have been 
many such meetings in recent years, they were largely unknown before the War, and 
they are more likely to continue with this new organization. It will bring these men 
together in person, avoiding the necessity of formal correspondence on major prob- 
lems, and, though no particular action of the bank may result, the bank should be 
credited with the benefits arising from such personal contact. 

Beyond the field of reparations, it is difficult to see large activities for the bank. 
If gold balances were maintained by the nations, settlements could be made by book 
entries, thus avoiding the cost of shipping gold, but the expenditures for shipping 
gold are not now large. 

It could help in preventing unbalanced situations and aid in restoring balance if the 
granting of small credits were all that is necessary, but frequently neither a small nor 
a large credit by some outside source would be adequate. The over-extended condi- 
tion of a country or the over-supply of the nation’s principal product usually requires 
liquidation rather than more credit, though the nation, like a business in similar 
circumstances, thinks that it needs only more credit. 

If it has large funds at its disposal, the bank will receive many such requests, and it 
will be difficult to decide whether it is desirable to grant credit, also difficult to refuse 
when proper to do so. Fortunately, the bank will not have large funds at first, 
perhaps 200 millions, and no means of acquiring large funds for a considerable period. 

It can, however, perform a large service of a negative sort. Before the War there 
was a tendency for some banks of issue to maintain large stocks of gold. A scramble 
for gold is now clearly undesirable, for the future output is uncertain and should be 
conserved. Reserves should be reduced and this cannot be done unless all or nearly 
all countries will permit free gold markets. The International Bank should provide 
an agency for spreading such fundamental financial principles. 

Before the War, the London money market could always finance desirable foreign 
loans. Local needs never absorbed all the available credit. After the War, the 
United States made large foreign loans for a while, then stopped, as domestic needs 
expanded, using all our credit and even withdrawing funds from abroad. 

The United States is not yet, therefore, a reliable source for foreign financial needs, 
but this is a matter outside the province of the International Bank. No single agency 
can correct a situation in which credit at 8-10 per cent is absorbed by a domestic 
security market. 

In sum, while the bank may be expected to afford assistance in cases of minor 
difficulty in the weaker debtor countries, its most valuable service will perhaps be 
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found in the promotion of the effective use of monetary gold stock throughout the 
world. 

The address was followed by discussion, in which representatives from two Boston 
banks participated. The meeting adjourned at 10.15 P.M. 


The Chicago Chapter.—A dinner meeting was held on April 30. After a short 
business session consisting principally of announcements regarding the annual meeting 
to be held in May, the Chairman introduced Dr. Edith Abbott of the University of 
Chicago, who spoke on problems in social work and social statistics. Dr. Abbott 
gave the group a description of social administration, discussing the differences 
between workers in that field and social science workers. She pointed out that the 
problems of social administration were practical, everyday problems dealing with 
the lives of specific human beings. From this view of the problem, she illustrated 
by means of statistical studies prepared for social science purposes how inadequate 
such studies are when applied in any specific case of social administration. 

Dr. Abbott discussed quite thoroughly the work which has been done and is now 
under way in the preparation of statistics which may be valuable in the solution of 
social administration problems. She feels that very little has been done toward the 
collection of statistics which are useful in social administration work. She discussed, 
briefly, the work of the United States Children’s Bureau which has been under her 
direction, leaving the details of the statistics collected and their uses to Mr. A. W. 
MeMillen, who continued the discussion for the remainder of the meeting, illustrating 
with charts the problems encountered in social administration. He also showed what 
statistics had been collected and, while they have not been applied as yet to practical 
problems, he felt that they were making some headway in developing data for social 
administration purposes. 

The discussion which followed these talks consisted principally of matters relating 
to the specific work of social administration rather than to the statistics themselves. 


The annual meeting of the Chicago Chapter was held on May 21 and was attended 
by about forty-five members. 

After a report of the Chapter’s financial condition by the Treasurer, the election of 
officers for the 1930-31 season was held with the following results: President, Mr. 
H. G. Pett, Manager, Department of Research and Statistics, Federal Reserve Bank 
of Chicago; Vice-President, Mr. D. R. Cowan, Commercial Research Department, 
Swift and Company; Secretary-Treasurer, Mr. H. B. Stair, Assistant Statistician, 
Illinois Bell Telephone Company; Board of Directors, Mr. E. J. Fowler, Statistician, 
Commonwealth Edison Company; Mr. N. C. Murray, Statistician, Clement, Curtis 
and Company; Mr. E. M. Keays, President, E. M. Keays Company. 

Speakers of the evening were Mr. H. C. Campbell, Director of Research, J. Walter 
Thompson Company, Chicago; who spoke on “Advertising Agency Research,” 
and Mr. E. M. Keays, President, E. M. Keays Company, Milwaukee, whose subject 
was ‘“New Kinks in Business Cycles as Related to Investment Analysis.” 

Mr. Campbell first discussed briefly the factors involved in advertising: the adver- 
tiser, the owner of the media through which the public is reached, and the advertising 
agency or connecting link between the advertiser and the media. Next he sketched 
the typical organization and functions of an agency. The department in charge of 
the contact function is the business creating organization of an agency. The media 
department buys space while the research department gathers and analyzes informa- 
tion as an aid to the work of the agency as a whole. 
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The Research Department’s functions are: trade and consumer investigation, mer- 
chandising analysis, and miscellaneous research. Trade and consumer investigation 
is carried on privately to ascertain copy appeal and effectiveness and determine when 
to advertise. Merchandising analysis is necessary since many clients, particularly 
small ones, do not analyze their own merchandising problems but call on the agency 
for advice. Miscellaneous research includes the provision of historically correct 
material for copy and analysis of the characteristics of readers of various publications. 
Mr. Campbell stated that simple statistical methods were used and very few mathe- 
matical methods applied in advertising agency research work. As in all research 
work, the biggest problem is the determination of significant factors. 

Mr. Keays reviewed the discussion of the New York Chapter, ‘Is There a Business 
Cycle and If So What Is It?” and then outlined some of the factors involved in the 
business cycle. According to Mr. Keays, three elements are involved in each cycle: 
material development, a state of mind, and an accident. 


The Cleveland Chapter.—The annual meeting of the local Cleveland Chapter took 
place on May 12. President H. B. Flinkers presided. There was a good attendance, 
and the program was as follows: “The 1930 Census in Cleveland,’’ Mr. H. W. Green; 
“Population Estimates,’ Mr. D. A. Hill; “On Manufactures and Distribution,” Mr. 
G. W. Schreech; “‘Sidelights on the Steel Industry,” Mr. John W. Love. 

At this meeting the following officers were elected for next year: President, 
H. Wembridge, The Joseph & Feiss Company; Vice-President, D. A. Hill, Ohio 
Public Service Company; Secretary, D. C. Elliott, Midland Bank. 

The Business Statistics group decided to hold regular luncheon meetings during the 
summer if possible, and accordingly the first summer meeting was held on June 24. 


Activities in the Detroit Area.—Members of the Association from Detroit and vicin- 
ity held their third meeting of the year May 8, with 34 members and guests present. 
The Chairman for the evening was Mr. Carl F. Behrens, Economist for the Union- 
Guardian group. 

The general topic for discussion was forecasting for a particular business. Mr. 
Roland Hill, Statistician for the Dairy Products Research Bureau, described the 
methods used in forecasting the sales of fluid milk in the Detroit area. Sales were 
forecasted for individual companies and for groups of companies. It was found that 
the projection of a ‘‘normal”’ based upon secular trend and seasonal variations would 
give monthly forecasts of sales with an error of about 4 per cent. The divergence of 
actual milk sales from this projected ‘“‘normal” was accounted for almost entirely by 
employment and business conditions in Detroit. When the projected normals were 
adjusted for predicted business conditions, based upon automobile production, errors 
in the monthly forecasts were reduced very considerably. 

The second speaker, Mr. C. C. Ashbaugh, Statistician for the Michigan Bell Tele- 
phone Company, described the methods used by that organization in setting up their 
yearly budgets. He also described the company’s index of Detroit business activity, 
which, at the end of March, was approximately 6 per cent below normal. 


Los Angeles Chapter.—aA series of meetings devoted to the discussion of various 
economic problems affecting Los Angeles and Southern California have been inaugu- 
rated by the Los Angeles Chapter. The monthly meetings during the spring quarter 
covered, respectively, (1) Los Angeles’ aspiration to become a call money center, 
(2) building-loan operations in California, and (3) chain grocery operations in South- 
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ern California. All three meetings were dinner meetings held at the University Club 
of Los Angeles. 

The speaker at the March 19 meeting was Mr. George H. Ellis, of the Bank of 
America of California, who presented a talk on ‘‘Los Angeles as a Prospective Call 
Money Center.” Mr. Ellis described the organization and functioning of the New 
York Call Market, and told something of the progress and difficulties of such markets 
in Chicago, Detroit, San Francisco, and other cities. He then pointed out the prob- 
lems which would confront a call market here, such as the varying amounts of money 
needed, the distance from the major money market in New York, and the problem of 
handling collateral, and described a plan which had been discussed at one time by 
Los Angeles bankers. Discussion of the problem was led by Mr. F. E. Sanford, 
Secretary of the Los Angeles Stock Exchange, and Mr. J. R. Douglas, Vice-Presi- 
dent of the Security-First National Bank of Los Angeles. 

On April 23 the Chapter devoted its attention to building-loan problems. Mr. 
W. F. McDowell, Past President of the United States Building-Loan League, and 
now Vice-President of the Pacific Coast Building-Loan Association, addressed the 
meeting on the topic of Building-Loan Associations as Business Stabilizers, pointing 
out that the building-loan plan leads to home ownership and systematic saving, pro- 
viding a reserve against which the average man can draw in hard times, and turning 
him to saving rather than careless spending when his income is satisfactory. Mr. 
McDowell’s talk was followed by a more technical explanation of the various types 
of associations operating in California, by Mr. A. A. Anderson, Secretary of the 
Pacific Coast Building-Loan Association. He classified them as the mutual type, the 
guarantee capital (non-mutual) type, and the mutual-guarantee type, and proceeded 
to analyze their respective business methods, profits, stability, and investment de- 
sirability. A general discussion of the functions of savings banks, insurance companies, 
mortgage banking institutions, and private lenders followed. 

The May 21 meeting was given over to a discussion of the problems of chain-store 
control. The speaker was Mr. Edward Dale, Vice-President of Safeway Stores, Inc. 
Mr. Dale traced the growth of the chain store idea, spoke of the opposition of many 
independent dealers to the chain store, and illustrated by numerous anecdotes the 
problems met in the development of the Safeway chain. Statistical evidence was 
introduced to demonstrate that the chain store succeeds only by continually improv- 
ing its service, cutting its costs, and devising new appeals to the public. Numerous 
comments and questions by those present rounded out a highly informative meeting. 

These three meetings were attended by from fifteen to twenty memberseach. The 
Chapter is glad to report a slow but steady increase in membership during the past 
year. The regular monthly meetings have been adjourned for the summer. 


Activities in the Pittsburgh Area.—The Association membership in Pittsburgh, as 
has been pointed out before, has been working in close partnership with the Research 
and Statistics and Manufacturers Committees of the Pittsburgh Chamber of Com- 
merce. As such the membership has been very much interested in the subject of the 
stabilization of unemployment. We have been fortunate in bringing to this city 
outstanding speakers who have had experience in other parts of the country with this 
problem. Dr. Francis Bird, Professor of Commerce at the University of Cincinnati, 
detailed the methods by which the city of Cincinnati has been able to eliminate much 
local unemployment and stabilize relief expenditures for families temporarily desti- 
tute. Mr. Morris E. Leeds, President of Northrop & Leeds of Philadelphia, dis- 
cussed the approach which the city of Philadelphia, together with the University of 
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Pennsylvania, is making for a solution to this problem in that city. Finally, Professor 
William M. Leiserson, of Antioch College, Ohio, gave a very illuminating talk on the 
economic problems to be solved in any analysis and solution of this general problem 
of unemployment. 

All of these speakers brought out the fact that a more active interest in this matter 
on the part of the public and industry is essential if there is to be any real progress 
toward evening out the cycles of unemployment. It was felt that the most practical 
way of getting at this problem is first of all to set in motion machinery capable of 
collecting facts and interpreting them. Secondly, to obtain the coéperation of the 
industrial executives of the community so that they would not only appreciate the 
situation but could themselves set in motion any activities that would tend to alleviate 
the trouble. Attention also was given to the problem of vocational training so that 
there would not, in future, be more men prepared for one line of activity than could 
reasonably be expected to find employment in that field. Also it was felt that greater 
effort should be made to train the future members of the laboring group to adapt 
themselves more readily to different lines of endeavor so that should they be unnec- 
essary in one business they could be profitably employed elsewhere. A final phase of 
the matter involved plans whereby the present group of skilled and unskilled labor 
could be assured of a reasonably continuous income by means of coéperative insurance 
schemes. This latter problem is of particular importance as it deals with the immedi- 
ate situation and provides not only a steady income for the mass of people but like- 
wise insures the producers a more continuous source of purchasing power. 





United States Bureau of Labor Statistics.—The results of the survey of the standard 
of living of employees of the Ford Motor Company in Detroit were published in the 
June issue of the Labor Review. This survey was made at the request of the Inter- 
national Labour Office as part of a study of the living standards of $7 a day men in 
Detroit, in comparison with the costs of an equivalent standard of living in various 
European cities. The European part of this work is now being done by the Inter- 
national Labour Office. 

The Bureau is now engaged in the preparation of a report dealing with the activities 
of governmental labor agencies. During the past several years the scope of the work 
of the various federal and state agencies dealing with labor matters has constantly 
expanded. The contemplated report will seek to give a brief non-critical account of 
what these agencies are doing. 

The report on the recent investigation of employment, wages, prices, living condi- 
tions, etc., in the Hawaiian Islands, made by the Bureau, is being prepared and will 
be sent to press shortly. 

A field survey of labor productivity in the sheet and tin-plate industries and the 
semiannual cost-of-living study are in progress. 

Field work was continued during the past quarter on the surveys of wages and 
hours in the cotton manufacturing, cotton dyeing and finishing, woolen and worsted 
manufacturing, and rayon industries, and work was begun on similar surveys for the 
lumber, hosiery and underwear, and sugar-refining industries and for the organized 
trades. 

The gathering of data on wages and hours in cigarette making has been completed 
and the data are being tabulated. 

During the quarter under review, the labor turnover data compiled by the Bureau 
for separate industries were augmented by the addition of rates for the furniture 
industry. The companies reporting to the Bureau on labor turnover now number 
over 3,000. 
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The employment figures published by the Bureau now cover crude petroleum 
production in addition to manufacturing, mining, quarrying, public utilities, trade, 
hotels, and canning and preserving. Indexes for each of these industries except crude 
petroleum production are now being published. The Bureau attempts to secure rep- 
resentation of at least 50 per cent of the total number of employees in an industry and 
in some industries as high as 80 per cent of the total number of employees are covered. 


United States Women’s Bureau.—Three studies have been completed recently by 
the Women’s Bureau of the United States Department of Labor. In a report on 
Industrial Accidents, an analysis of the state accident reports brings out the fact that 
only 21 states published accident figures by sex at any time during the period 1920 
to 1927 and that such reports were, in the majority of cases, inadequate, unstandard- 
ized, and non-comparable. 

In spite of these difficulties, the published data on accidents to men and women in 
21 states in 1927, or the most recent previous year since 1920, do give certain impor- 
tant facts on accidents to women, and these are analyzed in the report. Among them 
it is shown that although accidents to women were actually and relatively fewer than 
those to men, and although women constituted a smaller proportion of the total num- 
ber injured than of the total number gainfully employed, the numbers of women 
injured were large. Machinery was the chief cause of the accidents to women in 
three of the five states reporting, and falls of persons and handling of objects also were 
frequent causes. For men the handling of objects and, though generally to a much 
less extent, falls usually caused more accidents than did machinery. 

The second survey dealing with Women Workers in Laundries covers the hours, 
wages, working conditions, and the composition of the working force, including such 
facts as nativity, age, marital condition, and length of service of the women. The 
laundry industry is of particular importance to the woman worker, as two-thirds of 
its operatives are women. Recent years have witnessed a rapid growth in its size 
and efficiency and there is an increasing tendency toward consolidation. 

The Women’s Bureau study is based on records obtained from 290 laundries in 23 
cities situated in 17 states. Only the larger and more representative cities were sur- 
veyed, and the laundries selected were those in which a considerable number of women 
were known to be employed. The total of employees in the laundries was 24,337, 
of whom 19,758 (81.2 per cent) were women. Although only 23 cities were visited, 
the number of wage earners included is more than one-seventh of the number reported 
for the entire industry in 1925, and all laundries in these cities could not be scheduled. 

The particular hazards of the laundry industry are too great temperature, un- 
guarded machinery, and wet and slippery floors. Nearly one-half of the plants 
visited were reported by the investigators as being ‘‘comfortable” and about the same 
proportion as being ‘“‘warm” or “‘hot.’’ Seven laundries of the 290 had flat-work 
ironers without guards and 92 had extractors without guards. In 44 laundries no 
guards or presses whatever were found. In spite of hazardous or uncomfortable con- 
ditions, the labor turnover was low. Over one-half of 1,296 white women interviewed 
had been in the industry off and on for 5 years and more, and 15.4 per cent of the 
women had worked off and on for 15 years or more. 

Wages and hours in the laundry industry present no startling deviation from the 
average. The median of a week’s earnings for white women was $16.10. In the 
East 58.9 per cent of the women had working hours of over 8 and under 9; in the 
Middle West, 67.9 per cent worked a 9-hour day. In the West 97.2 per cent worked 
8 hours a day, and 82 per cent in the South had a working day of over 9 and 
including 10 hours. 
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A report on Industrial Homework discusses the extent, character, and causes of 
homework, the inadequacy of its earnings, the difficulties of its regulation, and the 
hazards to public health. The most important parts of the report and recommenda- 
tions of the Committee on Industrial Home Work of the Association of Governmental 
Labor Officials of the United States and Canada are given verbatim, and a list of 
reading references has been compiled. 


Children’s Bureau.—<As part of the program for the development of current sta- 
tistics in child welfare and related fields, plans have been completed for the Chil- 
dren’s Bureau to take over on July 1, 1930, the program of registration of social 
statistics, which has been carried on for the last two years as a joint project of the 
Local Community Research Committee of the University of Chicago, and the Asso- 
ciation of Community Chests and Councils. The need of uniform social statistics 
as a basis for social planning, not only for a particular locality but for the state and the 
Nation, makes this undertaking, which marks the beginning of such statistics, of the 
greatest importance. 


Recommendations on Unemployment Statistics.—In the hope of winning the 
coéperation of governors in the extension of the monthly collection of employment 
statistics, the recommendations of the Committee on Governmental Labor Statistics 
of the American Statistical Association were submitted to the chief executive of every 
state in the week before the National Conference of Governors convened in Salt Lake 
City on June 30. Governor Roosevelt gave special emphasis, in his address at the 
Conference, to the necessity for better statistics of employment, and it is evident that 
in subsequent discussion considerable attention was given to the need for strengthen- 
ing state provision for labor statistics. 

At the annual meeting of the Association of Governmental Officials in Industry of 
the United States and Canada, held in Louisville in May, a resolution was adopted, 
endorsing the principle of collection and publication of payroll figures by industries, 
urging coéperation with the United States Bureau of Labor Statistics and recom- 
mending that procedure be made uniform between the different states in order to 
secure comparability of figures. This is essentially the plan which is being advocated 
by the Committee on Governmental Labor Statistics, and members of the Committee 
were active in support of this action by the Association. A tentative draft of the 
recommendations to be made to governors was informally circulated among members 
of the Association at their meetings, in order that they might be informed of the Com- 
mittee’s action as it might affect their work, in their own states, and that they might 
have opportunity to suggest changes in the statement. Their endorsement of the 
principles of the plan was virtually an acceptance of it, and a number of these officials 
have codperated with us in an effort to interest their governors. 


The Brookings Institution.—At the June dinner of the Brookings Institution it was 
announced that the following research fellows had been appointed for the coming 
academic year: G. Lyle Belsley, reappointment; Julian S. Duncan, of the faculty of 
Bryn Mawr College; Raymond W. Goldschmidt, Institut fir Finanzwesen, Berlin; 
A. C. C. Hill, Jr., London School of Economics; Susumu Kobe, University of Michi- 
gan; Yau Sing Leong, reappointment; Martin L. Lindahl, of the faculty of the Uni- 
versity of Michigan; Meredith V. McDougal, Johns Hopkins University; Nathan 
Otton, the Statistisches Reichsamt, Berlin; Charles Norman, Leland Stanford 
University; Eleanor Poland, of the research assistant staff, Harvard University; 
Barkev S. Sanders, of the Children’s Bureau; Carroll K. Shaw, University of Illinois; 
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Carel Jan Smit, University of Amsterdam; Henry J. Wadleigh, Oxford University; 
Marion L. Wadleigh, University of New Zealand; Kenneth O. Warner, reappointment. 

H. G. Moulton is spending the summer and fall in the Orient in connection with a 
study of the economic position of Japan. 

Of the Institute of Economics staff, L. R. Edminster taught during the summer 
quarter at the University of Virginia; Thomas Walker Page taught at the University 
of California; and L. S. Lyon is giving a course in the National Institute for Com- 
mercial and Trade Organization Executives, at Northwestern University. Leo 
Pasvolsky has spent the spring and summer in Europe studying the problem of cur- 
rency stabilization; and C. O. Hardy is spending the late summer and fall in Europe, 
in connection with a study of central banks. Sumner H. Slichter, who has been with 
the Institute on a year’s leave of absence from Cornell University, has accepted a 
position with the Harvard Graduate School of Business Administration. Marie 
Butler has joined the Institute staff as editor. 

Of the Institute for Government Research staff, W. F. Willoughby was in Europe 
during the spring, and Fred M. Powell during the summer. Paul B. Betters, formerly 
on the faculty of Syracuse University, has accepted a position with the Institute. 


Guide to Social Welfare Statistics—The Welfare Council of New York City has 
recently published a 416-page Guide to the Statistics of Social Welfare in New York 
City, which is presumed to index all the principal existing items of statistical impor- 
tance concerning the welfare of the people of the city. It is modeled on the Guide to 
the Current Official Statistics of the United Kingdom. Miss Florence DuBois of the 


research staff of the Council is the compiler. 


PERSONAL NOTES 
James Arthur Harris 


Dr. J. Arthur Harris, Professor and Head of the Department of Botany in the 
University of Minnesota, passed away on April 24, 1930, after a very brief illness. 

Born in Plantsville, Ohio, on September 29, 1880, he early moved with his family to 
Kansas where, during his boyhood, he was associated with pioneer conditions that had 
a very profound influence on the rest of his life, for he became a pioneer of indomitable 
spirit in scientific work until the day of his untimely passing. 

His studies as an undergraduate were pursued under the care of the faculties of 
Kansas University. At the age of twenty-one years, he had taken his A.B. degree 
and had to his credit four worthy publications. The latter are stimulating in the 
glimpses they give of his very keen power of observation and rational deduction at 
that early age concerning natural phenomena. His love for an understanding of 
natural laws ran sufficiently deep to make every observation of great value, and he 
quickly grasped the importance of the description of variation in quantitative terms. 
It became his chosen life task within the next few years to attempt to help place 
Biology alongside of Physics and Chemistry in the ranks of the so-designated “‘exact” 
sciences. He pursued this course with untiring energy, and against very heavy oppo- 
sition in the early days when many another lacking his conviction, his courage or his 
industry would have given up the ideal in disgust. 

His first professional appointment was that of Assistant Botanist at the Missouri 
Botanical Gardens from 1901-03. During that period he completed the requirements 
for his A.M. degree at Kansas University (1902), and in 1903 received the degree of 
Doctor of Philosophy at Washington University. In 1904 he accepted the responsi- 
bilities of Librarian at.the Missouri Botanical Garden which position he held until 
1907, when he became Botanical Investigator to the Station for Experimental Evolu- 
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tion of the Carnegie Institution at Cold Spring Harbor. From 1903-07 he also com- 
bined an Instructorship in General Biology at Washington University with his other 
work. 

As the opportunities and facilities for the pursuance of his research broadened, so 
did his tremendous energy intensify and his scientific writings increase in number and 
power. Paying computing assistants to the limit of all he could spare from his own 
salary in addition to those available to him from his research budget, he himself 
spent long and weary hours computing on his Brunsviga. Finding himself physically 
capable of working thirteen hours a day, nothing could excuse him from that period 
of devotion per diem to his labors. 

A lover of the quantitative and precision of description in biological work, he nur- 
tured a profound admiration for Karl Pearson, whom he regarded as ‘‘the Giant of our 
time in Biological Science.”’ In 1908-09 he availed himself of an opportunity to carry 
his studies to within the walls of the Galton Laboratory. Those days enriched his 
enthusiasm for his work in a very high degree. He retained till his death his venera- 
tion for the mind that had so inspired him in his biometric work, and passed that 
feeling on to his students. 

In 1921 his was the honor to receive the Weldon Medal and Weldon Memorial 
Prize from the University of Oxford. 

In 1924 he was called to the post he held at the time of his death. His coming to 
the University of Minnesota proved to be one of the richest gains in the history of that 
institution. The progress of the development in teaching and inspired diligence in 
research in the Department of Botany remains a tribute to his keeness of judgment, 
administrative power and quality of leadership. With rare rapidity he won the love 
and admiration of his colleagues and students. All acknowledged him master. 
Students sat ‘‘at his feet’’ eager to absorb the learning and the enthusiasm that so 
freely flowed from his most earnest teaching. His public lectures won him esteem 
from all for the richness of his philosophy, and the subtlety of his humor. In Uni- 
versity committees he was ever regarded as a most valuable adviser, whether the 
subject involved administration, teaching, research or judgment of men. 

Although professionally a Botanist, the whole field of Biology was his realm for the 
application of the statistical method. Extensive series of data that became available 
and presented opportunity for new achievements in biological science always claimed 
his interest. But above all, he himself was a compiler of original records. Whenever 
he was free from the office or laboratory, he could be found in the field with a party 
of young men of high calibre assisting him in the routine of observation, collection 
and determination. 

A student of Ecology, his greatest interest always centered in the plant or organism 
living in its natural surroundings. His studies of the chemical and physical properties 
of plant tissue fluids in relation to the plant’s environment had taken him for the last 
nine summers into the deserts and alkali lands of Arizona and Utah. He reveled in 
those expeditions with the true spirit of the pioneer and the lover of nature. Previous 
studies had oftentimes led him to struggle through the morasses of the Dismal Swamp 
and the Everglades, through the montane rain-forests of Hawaii, and through the 
forests and deserts of Jamaica. Before his death he entertained high hopes of carry- 
ing his physico-chemical studies of plants to the torrid regions of the Dead Sea. For 
the many expenditures which he bore from his own salary for the financing of these 
expeditions, he claimed but one reward—the advancement of science. His joy lay in 
the searching out of those truths of the universe about us which might be put down 
for the benefit of future generations. 
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As a biometrician he was a truly inspired man. Without any college training in 
mathematics to aid him, he intuitively grasped the philosophy of mathematical 
thought, astonishing advanced students of that science with his power to grasp and 
logically employ an end equation, the derivation of which he would have to leave to 
others. With practically nought but the symbolism of algebra to express his mathe- 
matical conceptions, his contributions to the theory of statistics redound to his 
praise. And surely one of his great contributions to biology has been his translation 
of complex mathematical equations into simpler forms that were more readily com- 
prehensible to workers in that great field. 

To him the gift of great intellectual power meant but a greater obligation in service. 
His own thirty years of endeavor in science are only in part recorded in his three 
hundred papers. One may not measure as yet the full influence or significance of his 
works, for we are too near in time and yet too far behind him in understanding. The 
full loss to science in his sudden passing may never be estimated, for he was still ad- 
vancing toward a prime yet many years distant. 

An excellent host, a delightful guest, he was careful to observe the amenities in every 
way at all times. Greatness in an individual seemed to him to be made up of the 
little things. His wide interests and genuinely tolerant attitude made it easy to 
discuss with him things which in most circles would be matters of controversy. 

He was married to Miss Emma Lay of New York on April 10, 1910. His devotion 


to his home was exemplary. He is survived by his wife and four boys. 
A. E. T. 


The trustees of the Teachers Insurance and Annuity Association announce the 
retirement on September 1 of Dr. Henry S. Pritchett, President of the Carnegie Foun- 
dation since 1905, and President of the Association since he coéperated with Mr. 
Carnegie in organizing it in 1918. Established by the Carnegie Corporation to 
supplement the work of the Carnegie Foundation by the provision at cost of annuity 
and insurance contracts for university and college teachers, the Association now has 
resources of twenty million dollars and has issued fifteen thousand contracts to officers 
and teachers in eight hundred universities, colleges, and research institutions. 

The trustees have chosen as Dr. Pritchett’s successor in the Presidency of the Asso- 
ciation, Professor James W. Glover, Chairman of the Department of Mathematics of 
the University of Michigan. He was chairman of a committee of the American In- 
stitute of Actuaries which coéperated in inaugurating the Association and has been a 
trustee of the Association since its establishment. A graduate of the University of 
Michigan and of Harvard University and a Doctor of Philosophy of Harvard, Profes- 
sor Glover organized at the University of Michigan in 1902 the courses in financial, 
statistical, and actuarial mathematics which have since developed, under his super- 
vision, into the largest department of its kind in any university, having trained more 
than three hundred students who now hold responsible actuarial, statistical, and exec- 
utive positions throughout the country. Professor Glover has served as Vice-Presi- 
dent of the American Institute of Actuaries and of the American Statistical Associa- 
tion, as associate editor of this JouRNAL and as member of the councils of the American 
Mathematical Society and the Casualty Actuarial Society. He is the author of many 
well-known scientific publications concerning actuarial, insurance, and vital statistics; 
has been director and consultant of a large number of insurance and industrial com- 
panies; and has served the governments of Michigan, Wisconsin, the United States, 


1The University of Minnesota is now preparing a memorial volume to Dr. J. Arthur Harris. It 
will contain several of his recent unpublished works and a complete bibliography of his writings. 
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and Canada in census, labor, insurance, pension, and banking legislation, notably in 
preparing the United States Life Tables for the Bureau of the Census and as a member 
of the Advisory Board in organizing the United States Bureau of War Risk Insurance. 


Mr. Edgar Sydenstricker, Director Research Division, Milbank Memorial Fund, 
has returned from a visit to Geneva where he sat with the Health Committee of the 
League of Nations in connection with its deliberations on the proposed collaboration 
of the International Health Organization of the League of Nations with the Ministry 
of Health in China. From Geneva he went to China where he was asked to serve as 
a technical adviser on the rural health program at Ting Hsien which the Chinese 
Association of the Mass Education Movement is conducting with the aid of the Mil- 
bank Foundation. He also visited Nanking for the purpose of giving a series of lec- 
tures at Nanking University on vital statistics and population problems for the 
economic and agricultural faculties and members of the Central Statistical Bureau 
and the Legislative Yuan of the National Government and advised with the Ministry 
of Health on epidemiological and statistical matters. 


Dr. W. Randolph Burgess, formerly Assistant Federal Reserve Agent at the Federal 
Reserve Bank of New York, was appointed Deputy Governor of the bank, effective 
May 1. 


Dr. Ralph J. Watkins has resigned from the Research Staff of the National Bureau 
of Economic Research to accept the position of Director of the Bureau of Business 
Research and Professor of Statistics in the University of Pittsburgh. He will take 
up his duties in Pittsburgh on July 1. 


Dr. W. L. Crum, who had been Editor of the Review of Economic Statistics, became 
Director of the Economic Service of the Harvard Economic Society on June 1, 1930. 


Dr. Edwin Frickey became Editor of the Review of Economic Statistics on June 1, 
1930. 


Dr. George A. Lundberg has been appointed Director of the Research Bureau of the 
Federation of Social Agencies of Pittsburgh, which was recently established under a 
three-year grant from the Buhl Foundation. He has been a member of the Depart- 
ment of Sociology at the University of Minnesota during the past year and was for- 
merly at the University of Pittsburgh. 


Recent accessions to the statistical staff of the Committee on Cost of Medical Care 
are Dr. Isidor S. Falk and Dr. Maurice Leven. Dr. Falk is Associate Director of the 
Study. 


Dr. Warren C. Waite, who has been with the Bureau of Agricultural Economics 
since September 1, 1928, resigned July 15 to return to the University of Minnesota to 
continue teaching and research work in Agricultural Economics. While with the 
Bureau Dr. Waite has made studies of consumer demand for dairy products, by ques- 
tionnaires, for rural and urban areas in New Jersey and by means of sales in selected 
chain stores in New York City. The results of these studies will be published later 
by the New Jersey Experiment Station and the Bureau of Agricultural Economics. 
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Dr. Edmund E. Vial has been appointed as Senior Agricultural Economist in the 
Bureau of Agricultural Economics, Division of Statistical and Historical Research. 
He will conduct research studies in agricultural price analysis. Dr. Vial is a graduate 
of the University of Illinois and received his M.S. and Ph.D. at Cornell University, 
where he taught in the Summer School, 1930. Since September, 1927, he has been 
employed as statistician by the N. V. Potash Export Company of New York City. 
Dr. Vial expects to take up his duties in the Bureau at the close of the Summer 
School. 


Miss Anna Michener, recently of the Statistical Staff of the National Bank of Com- 
merce in New York, is now Economic Statistician for the Federal Farm Board in 


Washington. 
ADDITIONAL COMMITTEE APPOINTMENTS FOR 1930 


Committee on Social Statistics 


Meredith B. Givens 
Leon C. Marshall 


MEMBERS ADDED SINCE JUNE, 1930 


Anderson, Edward H., Professor of Business Administration, Ouachita College, 
Arkadelphia, Ark. 

Anderson, Harold J., Student, School of Business, Columbia University, New York 
City 

Ayres, Dr. Edith, Department of Economics, Washington Square College, Washing- 
ton Square East, New York City 

Bellows, Marjorie I., Division of Vital Statistics, New York State Health Department, 
Albany, N. Y. 

Breithaupt, L. R., Oregon State College, Corvallis, Ore. 

Brownlee, R. Bruce, Manager, Research Department, Standard Statistics Company, 
Inc., 200 Varick Street, New York City 

Burch, Guy I., Population Reference Bureau, Washington Square East, New York 
City 

Carr, Charlotte E., Industrial Consultant, Charity Organization Society of New York, 
105 East 22 Street, New York City 

Clark, Stanley, Statistician, B. C. Electric Railway Company, Ltd., Vancouver, 
Canada 

Cohenour, Vincent, Research Assistant, University of Chicago, C. & A. Building, 
Chicago, Ill. 

Croake, Richard P., New York Telephone Company, 140 West Street, Room 1725, 
New York City 

Dennis, Roy E., Treasurer, Dennis Lumber Company, 823 Michigan Trust Building, 
Grand Rapids, Mich. 

Fick, Knud, American Telephone and Telegraph Company, 195 Broadway, Room 
750, New York City 

Flatt, Leon B., University Press, Austin, Texas 

Foster, Freling, 333 East 68 Street, New York City 

Franseen, Arnold L., Student, Tripp Hall, University of Wisconsin, Madison, Wis. 

Gill, John D., The Atlantic Refining Company, 260 South Broad Street, Philadelphia, 

Pa. 
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Grant, Albert, Psychological Laboratory, Board of Education, Cincinnati Public 
Schools, 216 East 9 Street, Cincinnati, Ohio 

Halpert, Walter, Stein, Hall & Company, Inc., 285 Madison Avenue, New York City 

Ham, Helene E., Economic Research, Federal Reserve Bank of New York, 33 Liberty 
Street, New York City 

Henry, Malcolm H., Mathematics Department, Michigan State College, East Lans- 
ing, Mich. 

Hoover, Edgar M., Jr., 22 Shepard Street, Cambridge, Mass. 

Hopf, Harry A., H. A. Hopf and Company, Management Engineers, 40 Rector Street, 
New York City 

Huang, Dr. Hsien-Ju, Assistant Professor of Economics, Yenching University, Peking, 
China 

Huntington, Dr. Emily H., Department of Economics, University of California, 
Berkeley, Calif. 

Johnston, Dr. J. A., Professor of Business Administration, University of Oregon, 
Eugene, Ore. 

Jordan, Dr. Emil L., Statistician and Economist, International Public Service Cor- 
poration, 27 William Street, New York City 

Long, Aubrey E., Bookbinders Trade Association, 15 Park Row, Room 921, New 
York City 

Lurie, Sidney B., Theodore Prince & Company, 120 Broadway, New York City 

MacNitt, Ruth, 809 East Washington Street, Ann Arbor, Mich. 

Maverick, Lewis A., Student, University of California, Berkeley, Calif. 

McGuire, Dr. Constantine E., Consultant in Economic Research, Cosmos Club, 
Washington, D. C. 

Merkle, John W., United States Rubber Company, Detroit, Mich. 

Merrill, Ray L., Statistician, Kraft-Phenix Cheese Corporation, 400 Rush Street, 
Chicago, Ill. 

Neger, Elliott, Student, School of Commerce, New York University, 236 Wooster 
Street, New York City 

Nelson, John, The National City Company, 52 Wall Street, New York City 

O’Toole, Alphonsus L., Instructor in Mathematics, College of Engineering and Ar- 
chitecture, University of Michigan, Ann Arbor, Mich. 

Ries, Henry F., Guaranty Life Insurance Company, Davenport, Iowa 

Reimers, Alva R., 315 Cambridge Street, Grand Forks, N. D. 

Rodda, Ruth, Arma, Kan. 

Stephan, Frederick F., Assistant Professor of Sociology, University of Pittsburgh, 
Pittsburgh, Pa. 

Storer, Robert W., Statistician, Tri-Continental Corporation, 54 Wall Street, New 
York City 

Stugard, Erwin, Bond & Goodwin, Inc., 63 Wall Street, New York City 

Swerdlow, Irving, 178 Orient Street, Bayonne, N. J. 

Viner, Edward A., Head of Statistical Division, J. &. W. Seligman & Company, 54 
Wall Street, New York City 

Vogel, Harold A., School of Business, University of Minnesota, Minneapolis, Minn. 

Vreeland, Wendell, Educational Research, Board of Education, 1354 Broadway, 
Detroit, Mich. 

Walters, E. L., The Hills Brothers Company, 110 Washington Street, New York City 

Ward, Charles F., Manager, Statistical Department, Appenzellar, Allen & Hill, 55 

Broadway, New York City 
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Weintraub, David, Economic Research, Amalgamated Clothing Workers of America, 
15 Union Square, New York City 

Welsh, Lee M., Economic Research Department, Procter & Gamble Company, 
Gwynne Building, Cincinnati, Ohio 

Wermel, Michael T., Manager of Accounting and Statistical Departments, Farmers’ 
Agriculture Codperative Marketing Association, 304 Greenwich Street, New 
York City 

Werner, O. Helmut, Dubied Machinery Company, 139 Franklin Street, New York 
City 

Weston, Janet L., 915 West Springfield, Champaign, III. 

Willbach, Harry, New York State Committee on Mental Hygiene of the State Chari- 
ties Aid Association, 215 Fourth Avenue, New York City 

Younger, Gustavus A., Hartshorne, Fales & Company, 71 Broadway, New York City 
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REVIEWS 


The National Income and Its Purchasing Power, by Willford Isbell King. New 
York: National Bureau of Economic Research. 1930. 394 pp. 


This is an interesting and valuable addition to the studies of national income 
issued by the National Bureau of Economic Research. After three introductory 
chapters dealing with definitions of income, general character of estimates, the 
industrial classification of the population, and the nature of the index numbers 
used as ‘‘deflators,” there follows a group of chapters (IV-VII) covering the in- 
dustrial origin of income, the share of property and enterprise, the share of wage 
workers and salaried employees, and the developments with respect to concentra- 
tion of income. A third group of chapters (VIII-X) deals particularly with 
income derived from corporate organizations and the gains and losses of inves- 
tors, taking into account the factors of new investments and changes in market 
values of securities as well as dividends and interest. Chapters XI-—XVIII 
involve a consideration of special aspects of income in agriculture, mining, manu- 
facturing, construction, transportation, banking, government and merchandising. 
The material in the last chapter (XIX) relating to residential property and in- 
come from miscellaneous sources might well have been omitted or tucked in 
elsewhere. 

The volume contains 133 tables and 60 charts, which indicates the large number 
of matters dealt with and the highly tabular and statistical character of the 
material. The book would be easier reading if many of the relatively unimpor- 
tant tables were either eliminated or relegated to an appendix. From the 
reader’s standpoint, further, the book would be much more effective had the 
author made an effort throughout to distinguish sharply between major and 
minor problems and conclusions. More care might also have been taken with 
definitions and assumptions and a more clear-cut statement of the purposes of 
the study would have been helpful. 

As in other studies of the Bureau the emphasis is on “realized income”’ (in- 
come which does not include effects of changes in value of inventories or other 
property) from the standpoint of the individual recipient, but considerable at- 
tention is also directed to the problem of measuring ‘‘total book income” (which 
does include effects of value changes). As in the earlier studies, also, question- 
able methodology is employed in combining with total market income—the 
amount available to individuals during a given period to spend, wisely or foolishly, 
or to save—an estimate of the net use value of durable consumers’ goods. In 
the last analysis, of course, our total realized income in a particular period is the 
value of the amount consumed in that period, including the services of durable 
goods, and the value of all services performed by individuals for themselves and 
families up to the very instant of consumption, but there seems to be little 
excuse for a calculation which takes a particular item from the total income so 
defined and adds it to an income total defined from an entirely different stand- 
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point. This procedure is especially objectionable in view of the fact that the 
value of the services of housewives—which can be estimated with much greater 
ease and accuracy than the net use value of residences and other durable con- 
sumers’ goods—is excluded from the total income. The reviewer should admit, 
however, that the validity and usefulness of the figures presented are not appre- 
ciably impaired because of the procedure criticized, particularly since the total of 
the “imputed income ”’ is not large relatively and is shown separately throughout. 

Most accountants object to the definition of “‘book income” implied here, and 
it is true that in accounting practice generally value changes during the period 
under consideration are ignored in the determination of income. Incidentally 
accountants will do well to ponder the statement “what may happen in the 
future is of no concern whatever to the accountant or statistician estimating the 
income of an enterprise for a given period.” (p. 38) 

With respect to the industrial classification of the population the author shows, 
as would be expected, that the number of persons engaged in agriculture, rail- 
roading, mining, and construction, respectively, has shown relatively little change 
(ignoring the war period) over the last two decades, whereas there has been a 
decided increase in the number engaged in manufacturing, merchandising, 
banking, light and power enterprises, telephone and telegraph enterprises, gov- 
ernmental activities, and miscellaneous industries. This hardly means as the 
author states that ‘‘with increasing prosperity the people of the country have 
demanded less of these old-fashioned products and more of the newer types of 
goods and services,”’ but it indicates that there has been a less marked increase in 
output of some of the basic industries than in the output of some of the less es- 
sential lines (although even this conclusion must be tempered with a recognition 
of the fact of increasing output per person engaged in many basic lines). The 
study shows, as would also be expected, that there has been a decidedly more 
rapid increase in the number of so-called salaried employees in industry in the 
past twenty years than in the number of wage workers. It also shows that the 
total number of individual entrepreneurs has not increased and that there has 
been a decided decrease in such entrepreneurs in manufacturing. Lawyers and 
other professional men, incidentally, are treated as entrepreneurs in the tabula- 
tion given. 

In the statement of the reasons for the use of indices of prices of consumers’ 
goods as deflators the author’s assertion that “‘the present price of wheat is de- 
pendent upon the anticipated price of the bread into which it is ultimately to be 
converted” can hardly be stomached as good price theory by the economist. 
In connection with the tables of these indices on pages 68-69, one wonders why 
the January index is almost invariably higher than the July—except in the war 
years. Is this due to high fuel bills and doctor bills in the winter? 

As indicated by the title, the author is particularly interested in measuring 
income trends and developments on the basis of purchasing power, and undoubt- 
edly this is the most important aspect of the work. In this connection it is shown 
that the total income of 1928, in terms of purchasing power, is about 75 per cent 
greater than in 1909; that the percentage of such purchasing power going to 
property owners and entrepreneurs has decreased appreciably since 1909, 
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although remaining almost constant since the War; that “‘the average American 
was approximately one-third better off in 1927 than he was in 1921’’; that the pur- 
chasing power of income drawn from manufacturing was about 75 per cent greater 
in 1923 than in 1909, although the share going to entrepreneurs and property 
owners in this field increased in the same period by only one-third; that ‘‘to the 
owners of American industries the Great War brought, in the main, severe losses 
instead of gains;” that the trend of the average annual earnings of the wage 
worker, in terms of purchasing power, has been upward for most of the period 
studied in virtually all lines, although the fluctuations have not been at all uni- 
form; that the average real income of every class of salaried employee declined 
markedly during the War and was in 1927 in some lines slightly lower than in 
1909; that the purchasing power of all common stock dividends had increased by 
1928 to nearly two and one-half times the figure for 1920 and to a point nearly 20 
per cent higher than the total in 1927, while the corresponding figures for pre- 
ferred dividends and corporate interest disbursements, respectively, show much 
less marked fluctuations. 

In Chapter IX estimates are made of the market values year by year of the 
property rights of individual security owners in industries dominated by corpora- 
tions. These estimates show, as would be expected, highly fluctuating amounts 
from year to year, but they do not show, as might be expected, any noticeable 
upward trend in 1913 dollars, even in the manufacturing field, and in the case of 
railways the trend has been distinctly downward. It would appear from these 
figures that the success of some enterprises has been roughly matched by the 
failure of others, at least for the period 1912-1923. In this chapter are also 
estimated in terms of 1913 as well as current dollars the annual gains and losses 
to individuals of their property rights in industries dominated by corporations, 
with allowance being made for new money invested. In Chapter X (pp. 225-290) 
are presented the results of an elaborate inquiry into gains and losses of corporate 
investors (individuals) in certain selected fields based on changes in market 
values of securities held. It is to be doubted, however, if speculators can glean 
either comfort or a basis for recoupment from the figures presented. The 
principal value of this part of the study, in the reviewer’s opinion, lies in the 
implicit showing of the underlying unreasonableness of stock market fluctuations 
and the questionable character of income (or loss) represented by fluctuations in 
security values from the standpoint of either the individual or the nation, and 
the advantage of the conception of realized income over that of total book 
income. Offhand it would seem that the work of converting all of the wildly 
fluctuating figures here displayed into 1913 dollars was not wisely spent. Of 
special interest to accountants in this chapter is the chart on page 284 which 
makes a vivid comparison of the trend of the “logical’’ value of stocks and that 
of the ‘‘actual” value for railway, switching, and terminal companies. This 
bears out—for the particular field—the proposition often urged in stock market 
circles in recent years to the effect that the fixed property accounts shown on the 
balance sheet bear no relation whatever to the commercial value of the enterprise. 
It looks very much as if in some industries corporate saving was a case of throw- 
ing good money after bad from the investor’s standpoint. 
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In the last group of chapters are brought out many important (and some unim- 
portant) conditions and tendencies in agriculture and other fields. In these 
sections quantitative expression is given to the relatively unsatisfactory position 
of the farmer in recent years, to the tendency toward domination of the mining 
field by a few large companies, to the rapid development of the light and power 
and telephone industries, to the growth of governmental activities, and to trends 
in certain branches of merchandising. 

The style of the book—perhaps unavoidably in view of its nature—is rather 
tiresome, and it is not entirely free from careless statements. For example, 
the reference to Table XXIV on page 182 should include mention of Table 
XXXV, and the statement at the bottom of page 185 relative to the position of 
bondholders should explicitly take into account the fact that the total invest- 
ment of the bondholder has increased for the period under consideration. 

W. A. Paton 

University of Michigan 


Women in Gainful Occupations, 1870 to 1920. A Study of the Trend of Recent 
Changes in the Numbers, Occupational Distribution and Family Relationship 
of Women reported in the Census as Following a Gainful Occupation, by 
Joseph A. Hill. Washington: United States Census Monograph IX, 1929. 
416 pp. 

This treatise, the second since 1900 on this subject from the Census Bureau, 
sets forth the data analyzed three ways: first, the actual numbers of women 
reported as gainfully employed in each census year since 1870 with their various 
characteristics; second, comparisons of the changes from one census to the next, 
particularly those between 1900 and 1920, in the proportions within the group of 
gainfully employed women, of those with the various characteristics and in the 
different types of work; and thirdly, the proportions in the important demo- 
graphic groupings of women who were reported as gainfullyemployed. ‘‘Women” 
means females sixteen years of age and over. 

For those carrying on research on the subject of employment and women’s 
relation to it, this book will be a rich source of indispensable material. Its style 
is that usually found in Census Bureau publications. The interpretative text is 
benevolently masculine. 

The number and per cent of women following gainful non-agricultural pur- 
suits rose from 1,321,364, or 11.8 per cent of all women, in 1870, to 7,306,844, or 
21.3 per cent, in 1920 (Table 12). When this later rate was ‘‘adjusted”’ to make 
allowance for the shift from 1910 to 1920 in the relative strength of the various 
age groups, it became 22.1 per cent (Table 17). 

Owing to several disturbing factors, the data on women in agricultural pur- 
suits are not satisfactory. As reported, they constituted 2.9 per cent of the 
women in 1870, 3.1 per cent in 1880, 3.1 per cent in 1890, 3.3 per cent in 1900, 
4.8 per cent in 1910, and 2.6 per cent in 1920. If one agrees that it is important 
to distinguish sharply between indoor and outdoor work of women on farms, one 
can sympathize with the Census Bureau in its efforts to draw that line consist- 
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ently in each census. The author explains that in the instructions for the 1910 
census, emphasis was put on returning as a farm laborer every woman who 
worked regularly at outdoor farm work. In 1920 the emphasis was put on not 
returning as a farm laborer a woman who worked outdoors only a short time each 
day or only occasionally. She had to work ‘regularly and most of the time” at 
such work to be considered as gainfully employed. “This change of emphasis 
came about because a study of the occupation returns convinced those who had 
charge of the tabulation in 1910 that many women had been returned as farm 
laborers who could not properly be regarded as such—that there was, in short, 
an overenumeration of women farm laborers.”’ There were also other differ- 
ences in definition which tended to narrow it still further and thus to render 
incomparable the figures in 1900, 1910, and 1920. 

Into the census category of women following agricultural pursuits were put 
896,057 women. A total of 3,581,158 agricultural workers were reported for 
pursuits in which women furnished at least 5 per cent of the total workers (Table 
43). Of the women agricultural workers, 403,009 were farm laborers on the 
home farm, 198,979 were farm laborers working out, 9,984 were other agricultural 
laborers, 256,160 were farmers, dairy farmers and stock raisers, and 27,925 were 
reported as following other agricultural pursuits. Reluctant as one may be to 
add to the perplexities of the occupation classification or to raise a feminist hue 
and cry, one cannot believe that women’s contribution to agriculture or to the 
operation of farming is truly reflected by these figures. Care of animals— 
cows, pigs, poultry, bees—gardening and raising of fruits, preservation of meats 
and other foods, peculiar to the farm economy, boarding of men farm hands (of 
which the census reported 1,792,507!) and incidental help with the outdoors 
work all go into a job essential to the operation of the farm itself and differing 
widely from the occupation of the housewife in the city. The picture of the 
workers in the farm industry will not be complete without some accounting for 
the services of what might be termed “able-bodied wife of farmer.”’ Like the 
able-bodied seaman, she has no exact layout of duties, but as he is putting neces- 
sary energy into the basic industry of shipping, so she is putting necessary energy 
into the basic industry of farming, and not simply keeping house for her husband 
and attending to her children. 

Complaints have been made elsewhere of the Census Bureau’s definition of 
gainful employment as applied to women. By requiring that the woman must 
receive a definite money return or its equivalent, it throws into the category of 
housewives or of persons with no occupation, those who spend the major portion 
of their time in unpaid service, in the enterprises of their husbands, fathers, sons, 
and other relatives. Their services are real and tangible and lie in the field of 
economic competition, since they would need to be replaced if withdrawn. 
Work of this sort differs from housekeeping in that it can be evaluated, and in 
that it often takes women out of their homes just as regularly as if they were paid 
wages. Were it possible to take account of these services, women’s contribution 
to trade and industry might be found to be somewhat different from that shown 
by census figures. 

The limits of this review do not permit a critical examination of more than two 
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or three of the many points brought out in this extremely useful package of facts. 
While the 1920 data are examined for the extent of gainful employment of women 
of different ages, the discussion as to trends centers around the varying propor- 
tions of all employed women who were in the age groups of 16 to 24, 25 to 44, 45 
to 64, and 65 years and over, as shown in the different census years (Table 14). 
From 1910 to 1920 a decreasing percentage of occupied women were in the young- 
est age group and an increasing proportion in the other groups, including both of 
the older ones. But tucked away in the middle of a voluminous set of detailed 
tables in the appendix are figures (Tables 144 to 148) which tell a tale about the 
proportions of each age group of each nativity who were gainfully employed in 
1900 and 1920. The per cent employed of all women aged 16 to 24 increased 
from 31.6 to 37.6; of all women aged 25 to 44, from 18.1 to 22.4; of all women 45 
to 64, from 14.1 to 17.1; but in the group 65 years and over it declined from 9.1 
to 8.0. In the New England and Middle Atlantic states, with the exception of 
New Jersey, and in six other scattering states, the proportion in this last age group 
increased slightly from 1900 to 1920. The decline in employment of these older 
women occurs in all of the nativity groups except that of native white of foreign 
or mixed parentage. It is possible that it is related to the facts, elsewhere re- 
corded, that there was an actual decline in the number of women servants, 
dressmakers and seamstresses (not in a factory), laundresses (not in a laundry), 
milliners and millinery dealers, and boarding and lodging house keepers. The 
testimony of the 1930 census figures on the extent of employment of these older 
women is awaited with interest. 

Comparisons of the per cent of women gainfully employed in 1920 in non- 
agricultural pursuits in the different states shows highs in the District of Colum- 
bia and Rhode Island of 49.6 and 35.6 per cent, respectively, and lows in Ar- 
kansas and Mississippi of 9.6 and 11.4 per cent (Table 20). In general, gainful 
employment, including agriculture, appears to the extent to 24.3 per cent of the 
women in the north, 23.9 per cent in the south, and 21.3 per cent in the west 
(Table 3). It is probable that a more adequate accounting for women’s agricul- 
tural services would increase the percentages and might change the relative 
positions of the sections. 

The gainful employment of married women receives detailed discussion. 
Those in non-agricultural pursuits constituted 3.3 per cent of the married women 
in 1890, 3.9 per cent in 1900, 6.8 per cent in 1910, and 7.3 per cent in 1920 
(Table 48). The percentage of increase in the employment of married women 
exceeds the increase in the employment of unmarried women in each of the three 
decades between 1890 and 1920 (Table 49). Among the 11,187,355 native white 
married women of native parentage, 6.3 per cent were reported in 1920 as gain- 
fully employed. Similar proportions were found among other white groups. 
Among the 2,036,419 Negro married women, 32.5 per cent were gainfully em- 
ployed (Table 51). Among all white groups the proportion of gainfully employed 
decreases consistently in the age groups over the 16 to 19 year old group. With 
the Negroes this proportion consistently increases and reaches its maximum in 
the age period 35 to 44 years (Table 53). 
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The explanation of this peculiar divergence lies outside the knowledge pro- 
vided by the census, but it is a situation well worth study. 

The trend in type of employment of married, as of other, women was away 
from being milliners, dressmakers, laundresses (not in a laundry) and keeping 
boarders and lodgers. The large increases were in skilled, semi-skilled, and 
unskilled factory work, in clerical service, including stenographic service and 
bookkeeping, in employment as saleswomen, waitresses, hairdressers and mani- 
curists, and as nurses and teachers (Table 57). 

Painstaking attention is devoted to data for 1910 and 1920 showing trends in 
the employment of women of the several nativity groups. 

The data on family relationships of gainfully employed women relate to 1900 
and 1920, and come from special tabulations for 373,204 gainfully employed 
women in eleven selected cities—11.7 per cent of all gainfully employed women in 
cities with a 1920 population of 100,000 and over. 

In 1900, 69.2 per cent of gainfully employed women in these cities were single, 
13.4 married, and 17.4 widowed and divorced. In 1920, the proportions were 
60.1, single; 22.9, married; and 16.9, widowed or divorced (Table 98). 

Since 1900 the proportion of those living at home increased from 71.2 to 78.6 
per cent (Table 97). In those two decades the proportion of single women with 
gainful employment increased 52.5 per cent, the ratio of married women with 
jobs increased 199.7 per cent, and of widows and divorced women, 70.6 per cent 
(Table 98). In each one of the eleven cities the gain in the percentages of em- 
ployed married women exceeded the gain in employment among the other two 
groups (Table 99). 

In the case of 27.2 per cent of 293,213 gainfully employed women, there 
were no dependent members of the family, that is, either the woman was the only 
member of the family (7.6 per cent), or all of the other members were gainfully 
employed (Table 109). In 7.5 per cent of the cases the woman was the only 
gainfully employed member of the family and there were one or more dependents. 
In 3,519 cases (1.2 per cent) the woman was the only gainfully employed person 
in a family of four or more persons. Twelve other categories appear, in which 
there are two or more employed persons and one or more dependents. In 11.2 
per cent of the cases there were two employed persons and a third member of the 
family group unemployed (Table 109). 

If and when the Census Bureau tabulates the census data on families in other 
communities, it will be possible to secure a much larger body of facts on the 
family relationships of employed women. 

The arrangement and treatment of a great mass of items of information, such 
as were marshalled in this volume, is at best a difficult and laborious task. 
There is no one best way to do the whole job. But if one accepts the criteria of 
clearness, of systematic arrangement and of accuracy, he will classify this as an 
excellent piece of work. 

Neva R. DEARDORFF 


New York City 
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Earnings of Factory Workers, 1899 to 1927, by Paul F. Brissenden. Washington: 
United States Census Monograph X. 1929. 424 pp. 


The task of examining the reports of the Census of Manufactures with the aim 
of finding out what light they might throw upon the earnings of factory workers 
over a period of years was Dr. Brissenden’s. Asa result of his efforts and that of 
the staff of the Census Bureau, we have a most welcome addition to that very 
serviceable group of studies—the census monographs. 

The two statistical items at the basis of the investigation are average number 
of wage earners and total payrolls. When payrolls are divided by the average 
number of workers the “‘census average wage” is computed. This ratio has 
been generally employed to record changes in money and real earnings. Al- 
though the limitations of the measure have been recognized for a long time, it 
has never received such a rounded discussion as is given by the author in what is 
perhaps one of the best chapters of the book. The census average wage regis- 
ters neither full-time earnings nor actual earnings of those who are usually con- 
sidered to be attached to industry. Comparisons among industries are influ- 
enced by changes in the relative proportion of male and female workers and of 
skilled and unskilled labor. Then, too, the average number of workers reported 
on the payroll is somewhat larger than the facts warrant. 

How does Dr. Brissenden go about improving upon the census average wage? 
It must be remembered that the primary concern of the monograph is to show 
changes in per-capita money and real earnings as well as to present the best 
approximations of the actual sums received. To achieve these aims, the aid of 
materials other than those derived from the census is utilized. And the best 
attack is found to be a circuitous one as is shown by the following outline of the 
procedure. 

The average weekly earnings of factory workers in the “busiest week”’ of the 
year 1904 (which was, perhaps, not so busy) were taken as starting points. Full- 
time wages for that same week were estimated on the basis of the ratio of actual 

employment to full employment of trade unionists in New York State and some 
additional adjustments supplied by figures from the United States Census of 
Occupations. For the other census years, full-time weekly wages were obtained 
by using changes in the census average wage to represent changes in full-time 
earnings. The weekly figures were turned into annual earnings by multiplying 
by 51 weeks. 

The derivation of full-time earnings is only an intermediary device for getting 
the actual money and real wages of workers “normally” attached to manufac- 
turing industries. The numbers out of work had to be taken into account. 
To correct for unemployment, first, indices of employment were constructed by 
the novel method of deriving them from indices of production. Then, ratios of 
actual to full employment were computed on the basis of an average of two esti- 
mates both of which were taken essentially from W. I. King’s Employment 
Hours and Earnings in Prosperity and Depression. Full-time yearly earnings 
were multiplied by the ratios of actual to full employment to get actual earnings 
per worker. Indices of actual earnings were then divided by cost of living in- 
dices to show changes in purchasing power of these incomes. Absolute amounts 
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were estimated and indices constructed for intercensus years by interpolating on 
the basis of information from state bureaus. 

A section on variability of earnings in 1919 is presented and comparisons are 
made with estimates of variability for the years 1899 and 1904. There is also a 
chapter on average hours worked per week and average hourly earnings. 

Students of wage statistics will undoubtedly take issue with the author on 
several questions pertaining to methods employed. The reviewer has found 
particularly troublesome the concept of full-time earnings—a measure that has 
had a greater influence upon the final results than appears to have been realized 
by the author. 

To convert average weekly earnings to a full-time basis by the methods out- 
lined above is to proceed upon the assumption that the percentage of unemploy- 
ment approximates the percentage that actual time worked is to full time. For 
example, on page 297, $10.06 was the average weekly earnings of factory work- 
ers in 1904. This sum is divided by .87 (the ratio of actual to full employment) 
and $11.56 is obtained as the estimated full-time wages. Now this difference of 
$1.50 is the additional amount which those on the payroll would have received 
had they worked full time; or it might be said to be the extra sum which all at- 
tached to industry—those on and those off the payroll—would have received if 
they all had worked full time. Stated in another way, if only 87 per cent were 
employed, it also represents 87 per cent of a full-time week of those on the pay- 
roll. 

The correctness of this assumption is very doubtful. King for instance, in his 
study on Employment Hours and Earnings, showed that the decline of the per- 
centage of full time worked by factory workers was 6.5 per cent from the peak 
to the trough in the first post-war business cycle. On the other hand, the decline 
in the number of employees on the payrolls was 25.59 per cent from peak to 
trough. This evidence would seem to point to the conclusion that the percentage 
of unemployed is not a representative measure of the percentage of time lost as 
compared with nominal full time. 

Another difficulty is to understand why the census average wage is considered 
to be a good measure of the changes in full-time weekly or yearly earnings. 
There may be a clue on page 282 when it is stated that the margin by which the 
census average wage falls short of full-time earnings is constant. This, however, 
is begging the question since the constancy between the two averages is the 
direct result of the method of computing full-time weekly earnings, as can be 
seen on page 297 where $11.56 was multiplied by relatives derived from the census 
average wage. The conclusion seems to be unmistakable—changes in full-time 
earnings are directly dependent upon changes in the census average, and to a 
lesser extent changes in actual earnings are also influenced by the census average 
wage in view of the fact that actual earnings are derived from full-time earnings. 

These two sceptical comments are submitted for inclusion in the fairly large 
list of doubts which Dr. Brissenden has himself been so very careful to point out 
throughout the pages of this thoroughgoing piece of work. 

ASHER ACHINSTEIN 


New York State Board of Housing 
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Die Statistische Analyse der Konjunkturschwingungen, Probleme der W eltwirtschaft, 
by Walter Hahn. No. 47, Jena. 1929. 200 pp. 


This book discusses the methods of applied mathematics and statistics in 
reference to the analysis of cyclical fluctuations. The problems of elimination of 
secular movements and of seasonal variations are explicitly ruled out of the dis- 
cussion, with the assumption, however, that such elimination is possible. One 
wonders then how such an extensive mathematical treatment of business cycle 
swings alone is possible, particularly since the more complex methods are rele- 
gated to an appendix. After reading this book, one might still question the 
relevance of a large part of the discussion. 

The text is divided into two main sections: (1) the analysis of absolute move- 
ments, i.e., of cyclical changes in each time series taken by itself, and (2) the 
analysis of relative movements, i.e., of cyclical changes in one time series as com- 
pared with another. In the first section (pp. 16-63) the topics are: increment and 
growth—in the succession of cyclical phases; wave length and amplitude—in the 
successive cyclical swings. But of these two topics, the former, that of increment 
and growth, occupies the bulk of the first section. In the second section (pp. 
64-136) the topics are: comparative intensity and timing of cyclical swings in 
two or more series; comparative changes in the direction of cyclical movements. 
The bulk of this section is devoted to correlation, with a final chapter dealing 
with moving correlation. 

The emphasis of the discussion is almost exclusively on the mathematical 
aspects of analysis and comparison. The complexities encountered in concrete 
problems of cyclical study are disregarded to such an extent that in reading the 
book the question of relevance arises time and again. Thus the first section is 
primarily an exposition of the elements of differential calculus as a method of 
studying increments, and of logarithms as a method of studying growth. The 
importance of these mathematical elements in the analysis of cyclical swings or 
of cyclical phases is not quite clear, and little light is shed in the chapter which 
deals with the application of the mathematical discussion to time series. In this 
chapter one finds a treatment of the applicability of continuous-function-analysis 
to discontinuous time series, of the use of logs and first differences in measuring 
growth, and computation of the duration of a fairly repetitive cyclical swing. 
But little space is devoted to simple and possibly more effective methods of 
studying cyclical swings as they occur in reality, little appreciation is given of the 
difficulties encountered in concrete analysis, a failure not remedied by a set of 
illustrative charts given as a supplement at the end of the book. 


This over-emphasis of the mathematical part of the discussion is not so ap- 
parent in the second section of the book, which deals primarily with correlation, 
a method whose mathematical foundation is of more direct relevance to the analy- 
sis of cyclical swings than is that of differential increments or of logarithms. Of 
interest are the chapters devoted to the scatter about the regression lines, and 
especially the discussion of the correlation surface for sinus curves, a surface 
which should be representative of the correlation of time series. In this chapter 
and also in the mathematical appendix (pp. 136-200), a competent reader might 
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find interesting suggestions and references to Continental literature not familiar 
to the English-speaking student. 

In the field of business cycle study, little positive work was done on statistical 
method for analyzing successive cyclical swings in each series proper, little as 
compared with problems of eliminating trends or seasonals or of correlation of 
cyclical changes in two or more series. The establishment of the average cyclical 
swings and of their characteristics has not been attempted frequently. The 
usual Harvard type of analysis does not go beyond the plotting of the cyclical 
residuals and the computation of the standard deviation and of the lag (for 
correlation), while the Fourier type of analysis presents serious limitations pe- 
culiar to itself. The whole empirical and logical problem of average attributes 
of cyclical swings found in time series has hardly been touched, and such sub- 
sidiary questions as the elimination of random changes and the discounting of the 
influence of secular movements on cyclical averages have not been fully solved. 
The real task of a general treatise on the statistical analysis of cyclical swings, 
whether in this country or abroad, is the discussion of these questions in the light 
of the mathematical and logical nature of potential and available methods on 
one hand, and of the concrete problems presented by various large groups of time 
series on the other. Dr. Hahn’s discussion, by and large, has overlooked this 
problem, and consequently contributes but little to the elucidation of the essen- 
tial questions involved. 

Smuon Kuznets 
National Bureau of Economic Research 


Zéklady Teorie Statistické Metody, by Stanislaw Kohn. Prague. 1929. 
The book under review is published in the Czech language and edited by the 
Central Statistical Office of Czechoslovakia. The author is a Russian, however, 
a pupil of the well-known Russian statistician, Professor A. A. Tschuprow, with 
whom he was closely associated until the untimely death of the latter in 1926. 

Professor Tschuprow died without having the opportunity to present in one 
systematic book his very important recent findings in the mathematical theory of 
statistics. During the last ten years of his life he published a great many articles 
in various languages in European statistical periodicals, but only his study! on the 
theory of correlation was ever published in book form (in German and in Rus- 
sian). Mr. Kohn, in The Theory of Statistical Method, gathers many of these 
findings together and presents them as a part of his systematic development of 
the statistical method. For this one reason, if for no other, the book would be of 
special interest to American readers. 

It should not be thought, however, that Mr. Kohn’s book is merely the presen- 
tation of Professor Tschuprow’s findings. The author makes use of the enor- 
mous literature on mathematical statistics in English, French, German, Russian 
and Italian. Furthermore, on some important problems, Mr. Kohn differs from 
his teacher; for instance, in the philosophical interpretation of probability. Al- 
though both Mr. Kohn and Mr. Tschuprow subscribe to an objective interpreta- 
1A. A. Tschuprow, Grundbegriffe und Grundprobleme der Korrelations Theorie, Teubner, Leipzig, 1925. 
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tion of probability, as opposed to the subjective interpretation of the French 
mathematician, La Place, Mr. Kohn follows rather the German philosopher, 
J. Kries, and the English mathematician, R. L. Ellis, while Tschuprow follows 
more the French mathematician, A. Cournot. 

Mr. Kohn continues the work of Professor Tschuprow in bringing together the 
mathematical and logical analysis of the a priori probability of the French, 
Russian, and German mathematicians and the empirical analysis of the English 
statistical school (K. Pearson and others). It may be considered as one of the 
principal achievements of Professor Tschuprow that he built a base of a priori 
conceptions for the empirical, a posteriori system of the English school of sta- 
tistics, traditional also for America. And on this point Mr. Kohn presents, in 
clear statements and in comparatively elementary form, the principal theories 
developed by continental European mathematicians and statisticians with which 
American and English statisticians are not always acquainted. The table of 
contents of the book shows in itself how different it is from the traditional Ameri- 
can book on the principles of statistics. 

The second part of this book opens with an analysis of the difference between 
functional and loose (stochastic) causal relationship. The author connects the 
loose relationship with the conception of probability, the mathematical and 
logical analysis of which he has very largely developed in this part of his book. 
He gives considerable space to the exposition of the law of great numbers mainly 
as it was developed by the mathematicians of the French and Russian schools. 
The law of great numbers, in the case of quantitative variables (Chapter X, pp. 
198-226), Mr. Kohn explains by applying the method of mathematical expecta- 
tion, so extensively used by the Russian school of mathematicians and the princi- 
pal mathematical tool used by Professor Tschuprow in his statistical analysis. 
Mr. Kohn, however, does not limit his presentation of the law of great numbers to 
mathematical analysis; he also gives the logical and philosophical conception of 
the law and its relationship to actual life (see especially Chapter XI). 

The presentation of the law of great numbers is accompanied by a special 
chapter on the stability of statistical numbers, a problem very extensively dis- 
cussed by continental European statisticians. The measure of the stability of 
statistical series, introduced by Professor Lexis and developed by Professor 
Bortkevicz and Professor Tschuprow, is discussed in Chapter XI, and this 
chapter, therefore, will be of especial value to those interested in the analysis of 
time series. 

In the presentation of the theory of correlation, the author gives first the a 
priori notions and formulae and later connects them with the usual empirical 
formulae for correlation measurement. Chapter XIII is devoted to the analysis 
of the dependence between attributes. In this he may be said to follow Yule; 
his analysis, however, is different from that of Yule. He starts with the 
fundamental a priori criterion of dependence and passes later to the empirical 
characteristics. 

In his development of the theory of correlation between variables, or better, of 
the theory of stochastic (collective) dependence between variables (Chapter 
XIV), Mr. Kohn follows the a priori theory developed by Tschuprow. For 
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pedagogical reasons, however, he develops the correlation theory in a different 
way, especially in order to show more clearly the relationship between the coef- 
ficient of correlation and the correlation ratio. This chapter may be considered 
as one of the most logically developed chapters in the book, yet intelligible to 
readers with the knowledge of only elementary mathematics. 

Mr. Kohn pays attention, also, to the analysis of time series (Chapter XVI). 
He treats this problem in controversial manner—after presenting the traditional 
American method, he sets forth also the criticisms of this method, in particular 
by the Russian statistician, O. N. Anderson, one of the initiators of the variate 
difference method. 

The theory of index numbers also is presented in controversial form. This 
chapter (Chapter VI) should be of great interest to American readers because 
considerable attention is given to American authors (I. Fisher, W. C. Mitchell, 
W. I. King), and to the theories developed by the English and German statis- 
ticians, especially by Professor Bortkevitz (““Zweck and Struktur einer Preisin- 
dexzahl,”’ Nordisk Statistisk Tidskrift, 1923, 1924). Mr. Kohn criticizes particu- 
larly the disapproval of American statisticians toward the unweighted index 
number. He shows that this disapproval sometimes is based on mathematical 
misunderstanding (for instance, by F. C. Mills). (See footnote on page 108 of 
the book of Mr. Kohn.) 

The thirty-five pages allotted to the bibliographical appendix give a very good 
review of the literature of the subject. Especially of interest is the fact that the 
literary index includes Italian, Russian, French and German publications which 


are not well known to American and English readers. 
V. P. TrmosHENKO 


Corporate Earning Power, by William Leonard Crum. California: Stanford 

University Press. 1929. 342 pp. 

This book presents t*e results of what must have been an extremely laborious 
study of the federal statistics of corporate income, from 1916 to 1927, inclusive. 
Since we do not know so much about profits as about many other less critical 
economic phenomena, it is a useful pioneer work. 

The nature of the study was apparently determined chiefly by the character- 
istics and limitations of the available material. It begins with an elaboration of 
what the author terms “profit ratios,” i.e., the ratio between net income (less 
income taxes) and gross income. This ratio is computed, in all the years, for all 
industries combined and for major industrial divisions such as manufacture, 
trade, mining, service, construction and agriculture. The ratio is given for the 
main manufacturing groups from 1916 to 1926 or 1927, inclusive, and for selected 
groups and sub-groups in the years 1916 and 1926. There follows a section on 
the “earnings ratio” in selected years for these same classifications, the author 
defining as the earnings ratio the percentage of net income to total assets as 
carried in the reported balance sheets. Minor measures such as the rate of prof- 
its to gross sales follow. The author makes use of the balance sheet material 
more recently available to analyze the ratios of current assets to current liabili- 
ties, of net worth to total assets, of long term debt to fixed assets. In conclu- 


















376 





American Statistical Association [132 


sion, he turns his attention to the distinction of profitable from unprofitable 
corporations, according to industrial or size group. 

What can be learned from material of this sort? Much less than would seem 
possible without a knowledge of the statistical limitations. Take, for instance, 
the ‘‘profit ratio.”” “Gross income,” in the reports of the Bureau of Internal 
Revenue, includes all receipts except tax-exempt interest (ordinarily a very small 
factor). This is far from a desirable figure to use, for precise purposes. It 
embraces income from outside investments as well as from operations in the 
business in question, and also profits from “other operations,” which are really 
net rather than gross. Net income, on the other hand, excludes dividends re- 
ceived—which are a net item, and should be in this category if the ratio is not to 
be limited to the operations proper of the company or industry. But these two 
figures are employed because better ones are not available throughout. 

As the author points out, the “profit ratio” in itself is nearly useless for the 
comparison of the profitableness of different industries, since one industry may 
do a larger volume of business on a given amount of invested capital than an- 
other. It likewise throws little light on geographical comparisons of profitable- 
ness, since industries with one characteristic type of profit ratio are more preva- 
lent in one region than another. The figures are not particularly significant for 
banking and public utilities, because of inestimable deficiencies in the figures 
for gross income in these cases. In farming they are not of much relevance be- 
cause such a small part of agriculture is conducted by corporations. 

The book does place some stress, however, on their meaning in tracing the 
fortunes of a single industry or group of industries over the period in question. 
Even here, the figure must be broken down into its component gross and net 
before we can know much about what has happened. A stable profit ratio with 
expanding business might mean something quite different from the same ratio 
with contracting business. The figures do show that 1916 was an extraordinarily 
profitable year, that in 1921 average profit disappeared, that recovery took place 
in 1922, and that from 1923 to 1926 profit ratios were stabilized somewhat below 
the 1916 level. These are scarcely startling discoveries. The figures also indi- 
cate that the difference between profit ratios in 1916 and in 1923-26 was due 
primarily to an expansion of gross rather than to a contraction of net. They 
show that gross fluctuates from year to year much less than net; that frequently a 
contraction in gross, or even a failure of gross to increase substantially, is ac- 
companied by a larger decrease in net, and that sometimes net falls for a brief 
period while gross is enlarging. Reasonable inferences may be drawn from the 
figures, confirming knowledge we already have, such as the depression of coal 
and textiles, the rapid expansion of service industries and public utilities, the 
building boom. More detailed conclusions the reviewer would be inclined to 
question more closely than does the author; if wholly reliable, they would have to 
rest on further analysis of the movements of gross and net to determine the effects 
of relative price changes for products and materials, of changed methods and 
technique, of changed organization of industry. The author seems to assume 
too readily that 1916 can be taken as a typical pre-war year. And he fails to 
point out the rather obvious fact that, since 1923, the figures in most cases fur- 
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nish little support for the prevalent belief that industry has been reducing its 
profit margin in order to obtain larger sales. 

Still stronger reservations must be made to the study of the ratios of return to 
total assets. Accounting methods are not uniform or sound enough to lead us 
to believe that the figures for ‘‘ total assets’’ have anything like the same meaning 
in different industries, or indeed any meaning at all in many cases, beyond the 
capitalization of earning power. One is not surprised to learn that, in 1926, the 
ratio of return to assets was larger in industries characterized by closely held 
corporations like printing or stone, clay, and glass, than in industries whose 
securities are widely marketed like public utilities, since in the former case there 
have been fewer write-ups of original cash investment. And one is disinclined to 
see any great significance in the author’s statement that, in the supposedly 
profitable year, 1926, the percentage of manufacturing earnings to “invested 
capital’ was no larger than the average yield on long-term bonds of 41% per cent. 
We should have to know more about the exact meaning of the figures called ‘‘in- 
vested capital” before admitting that Mr. Crum is correct in calling this a 
“generally unfavorable situation.” 

This difficulty of drawing really significant and reliable conclusions is largely 
due to the refractory nature of the statistical material itself, but it is also in part 
due to a prevailing method of handling statistical work exemplified by this book. 
Mr. Crum throws all the figures into the hopper to see what will come out. 
Break up enough crude ore, he seems to assume, and you will find whatever truth 
there is in it after you have done so. There is no preliminary setting up of a 
series of hypotheses to be tested, or of exact questions to be answered. There is 
not enough systematic preparation to discover what a given set of figures may 
possibly tell us. The result is that the reader is not presented with a well- 
organized method of assessing the material. If he exercises his critical faculty, 
he must continually question the logical usefulness of the presentation; if he does 
not exercise it, he is almost certain to draw hasty and unsound conclusions. 
Some of these, unfortunately, are shared by the author, in spite of the fact that no 
technical statistical errors may be found. The book would have been benefitted 
greatly, for example, by a preliminary inquiry into the possible economic signifi- 
cance of figures on the ratio of net to gross income, which would, in a thorough 
manner, have outlined the various implications theoretically involved in the 
possible variations of these factors. 

Perhaps, however, this is to ask too much of a pioneer investigation, which 
after all involved a prodigious amount of labor and does break new ground. 

GEORGE SOULE 

New York City 


Money Credit and Prices, by Jan St. Lewinski. London: P. 8. King and Son. 
1929. 144 pp. 
This little book displays a combination of qualities that is all too rare in 
authors, a wide knowledge of pertinent literature, a keen theoretical mind, and a 
propensity for testing hypotheses by a range of facts that includes many lands 
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and several centuries. It offers little that is new in separate doctrines: the 
originality is rather in their synthesis. The author’s thesis is that J. 8. Mill and 
the contemporary banking school found truths that advocates of a managed 
currency nearly a century later would do well to heed. (The living Englishmen 
to whom this thesis applies are not named.) Fullarton, he tells us, “‘saw that no 
automatic devices can perform the delicate and arduous duties of the Directors 
of the [Central] Bank . . . in this respect as in many others his ideas are com- 
pletely in harmony with those expressed by the Federal Reserve Board”’ in its 
Tenth Annual Report. 

The first part of his book is a critique of the quantity theory, which he finds 
has many forms. Some of his points against the theory follow: P includes 
security and real estate prices. Taxes, gifts, and security clearing house settle- 
ments by offset do not fit into the equation of exchange. Increased (or de- 
creased) M may sometimes so decrease (or increase) V as to cause a price de- 
cline (or rise). Changes in P may cause changes in V. Hoards, as noted by 
Fullarton, and bank reserves may cushion the effects of gold movements. The 
quantity of book credit (M’), as Mill recognized, depends not on the quantity 
of coin and bank notes, but upon expected prices. Increased gold production 
may increase 7’, as Hume pointed out. ‘‘It is easier to adopt [sic] the quantity 
of money and credit to a changed price level, than to modify prices by managing 
the circulation.”” Contraction of needed bank circulation will force a resort to 
less safe and convenient substitutes, as Fullarton states. It is easiest to effect 
credit control at a time of undue expansion. In a quiescent state a high bank 
rate may raise costs and prices. Redeemable bank credit issued to commercial 
borrowers cannot inflate prices when the market is in a quiescent state. The 
banking system is passive, except in a speculative state of the market (cf. Fullar- 
ton and Tooke). Irredeemable paper issued by or for governments is sharply 
distinguished from commercial credit; it can produce inflation. These points 
are illustrated by numerous historical incidents. 

In the last third of the book an interpretation of English banking history a 
century ago is offered for its bearing on current policy. The crisis of 1825 com- 
pelled the rejection both of the official bank view that notes issued against solid 
commercial paper could not depreciate and of Ricardo’s theory that redeemable 
paper currency is automatically kept at its purchasing power parity by free gold 
movements. But subsequently Ricardo’s theory of metallic currency became 
the official view in the restricted note issue established by Peel’s Act. Previous 
crises should have shown the folly of such a restriction. It caused havoc in the 
crisis of 1847. But with occasional suspensions it continued for 84 years be- 
cause the Ricardian theory failed to treat as currency, and so similarly to restrict, 
deposits. (Ricardo’s neglect of the fact that gold, unlike other commodities, 
has a fixed price, and of the importance of interest rates for gold movements is 
noted.) The moral drawn from these facts and from an examination of the 
Currency-School-Banking-School controversy is the impracticability of an auto- 
matic, mechanical credit policy. 

The author’s use of statistics may fairly be described as “‘second hand,”’ but 
this does not detract from his meritorious attempt to make his theory fit the 
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facts. In his discussion of recent credit policy it is perhaps to be regretted that 
he does not deal with the dilemma of a central bank, desiring to check an orgy 
of security speculation and to avoid both the draining of gold from other central 
banks and the checking of “‘the smooth unobstructed movement of goods”’ which 
are not overstocked. The passivity of a banking system in a quiescent market 
is perhaps overstated. And yet in spite of the author’s imperfect mastery of 
English idiom, he offers a compact, coherent formulation of credit theory that 
no one interested in the subject can afford to neglect. 
Morris A. CoPELAND 
Cornell University 


Commission Internationale pour la Revision Décenniale des Nomenclatures Inter- 
nationales des Maladies (causes de décés, causes d’incapacité de travail) devant 
servir 4 l’establissement des statistiques nosologiques (classification Bertillon). 
Quatrieme Session, 16-19 Octobre, 1929. Paris. Imprimerie Nationale. 1930. 


The text of the proceedings of the fourth meeting convened during October, 
1929, by the Government of France to consider needed revisions in the Interna- 
tional List of Causes of Death became available in the United States in June, 
1930. The International List in its present general form was originally submitted 
to the meeting of the International Statistical Institute in Chicago in 1893 by the 
late Dr. Jacques Bertillon. It was approved for adoption in the United States 
by the meeting of the American Public Health Association in 1898 and was 
adopted in other countries at various times between 1894 and 1899. As shown 
by the proceedings of the International Statistical Institute, the problem of titu- 
lar uniformity in the international statistics of causes of death was of prime con- 
cern to the Institute since its foundation in Brussels in 1853. In that year the 
grandfather of Dr. Bertillon, Dr. Achille Guillard, proposed to the Institute the 
establishment of an international nosonomical list. The first attempt at an 
international nomenclature of diseases was made under Institute auspices shortly 
after 1853 by Drs. William Farr and Marc d’Espine. (See 16th Annual Report 
of the Registrar General of England and Wales, 1853, Appendix, p. 73.) The 
general history of the List may be determined from the introductory text of the 
American edition of the Manual as published by the Division of Vital Statistics 
of the Bureau of the Census. There should be prepared for our American stu- 
dents of vital statistics an accurate account of the history and development of 
these projects for uniform nomenclature and classification of diseases and in- 
juries, beginning perhaps with the Cullenian system. (See Eldad Lewis, 
A Methodological System of Nosology, Stockbridge, Massachusetts, 1807.) 

The work preparatory to the October, 1929, meeting of the Commission was 
described by Dr. Michel Huber in the Bulletin of the International Statistical 
Institute, Tome XXI, partie 2, and in Tome XXIII, liv. 2, p. 3 (Cairo meeting). 
In the spring of 1929 a mixed commission composed of delegates of the Inter- 
national Statistical Institute and the Public Health Section of the League of 
Nations met in Geneva and drew up a tentative revision of the titles of the List. 
This report, together with the results of other preliminary inquiries in individual 

















American Statistical Association 





[136 





380 













countries, was of use and value to the Commission when it met in Paris during 
October, 1929. Anextensive memorandum and numerous individual suggestions 
were submitted by the American delegation. 

The result of the Commission’s deliberations appears on pages 89 et seq. of 
the present report. Offices of vital statistics are offered: I. The detailed Nomen- 
clature of Causes of Death (200 titles); II. The Intermediate Nomenclature 
(85 titles); III. The Abridged Nomenclature (43 titles); IV. Nomenclature of 
Causes of Stillbirths (13 titles); V. Supplementary Morbidity Nomenclature 
(finer subdivision of 12 titles of the International List for purposes of sickness 
statistics); VI. Nine recommendations for the promotion of uniformity in statis- 
tical classification and presentation (standard age groups, certification of deaths, 
treatment of jointly returned causes of death, use of the nomenclature, statis- 
tical disposition of deaths following surgical operation, deaths following industrial 
injuries, and the importance of morbidity statistics). 

The ‘‘convention”’ signifying general acceptance of the International List was 
signed by the representatives of 33 countries (with Australia, British India and 
Canada included under British Empire). Signatories of international organiza- 
tions represented the International Labor Bureau (Nixon), the International 
Statistical Institute (Delatour), the League of Red Cross Societies (Sand), 
the International Public Hygiene Office (Abt) and the Hygiene Office, League of 
Nations (Stouman, Park). 

An aid to the use of the List is shown in pages 111 to 163, giving some of the 
major returns of causes of death to be included under each of the titles. A little 
dictionary of terms used in reporting diseases and conditions (pp. 165-222) is of 
further assistance in promoting uniformity. The American edition of the List is 
at present under way in the office of Dr. Timothy F. Murphy, Chief Statistician 
for Vital Statistics, Bureau of the Census. 

In certain respects the country-wide adoption of the 1929 revision of the List 
will result in the appearance of a number of new titles and subtitles in the pub- 
lished mortality tables. Tuberculosis of the skin and subcutaneous cellular 
tissue, of the lymphatic system and of the genito-urinary system will be shown 
separately. Important changes were made in the segregation of cancers, in the 
classification of heart and circulatory diseases, and in the classification of diseases 
related to pregnancy, childbirth and the puerperal state generally. The Com- 
mission definitely rejected the American proposal to make obligatory the sub- 
classification of accidental deaths on the basis of whether death occurred in 
the home, in industry or in public places. 

The American delegation attending the Conference consisted of Dr. Timothy 
F. Murphy (Chairman); Mr. George H. Van Buren, Drs. William H. Guilfoy, 
W.J. V. Deacon, Emlyn Jones, Rupert Blue, Robert Pierret and Miss Jessamine 
S. Whitney. 
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The Small Loan Situation in New Jersey in 1929, by Willford Isbell King. Tren- 
ton: The New Jersey Industrial Lenders’ Association. 1929. 101 pp. 


This study should be read in conjunction with the report made by Pace, Gore 
and MacLaren entitled Financial Aspects of the Small Loan Situation in New 
Jersey, which, I feel, should have been published under the same cover. Pace, 
Gore and MacLaren treat the subject of expense and profit of the various 
operating licensees; while Dr. King purposely devotes himself to a discussion of 
the borrowers in their various aspects. 

The study was undertaken at the request of the New Jersey Industrial Lenders’ 
Association. Since 1914 Small Loan Companies in New Jersey had been operat- 
ing under a law that permitted them to charge a rate of 3 per cent per month on 
unpaid balances on loans not in excess of $300 to any one borrower. This rate 
had been thought excessive, and a new bill reducing the maximum interest rate to 
114 per cent per month was before the State Legislature at the time the report 
was written. The bill was passed with the result that only about 20 per cent of 
the previous licensees renewed their licenses; and it is understood that only 
about two-thirds of those renewing intend to operate. 

Dr. King’s exhaustive study includes such tabulations as the average size of 
loan compared with the estimated monthly family income, the purposes for 
which money was borrowed, average size of loans, and a further breaking up of 
borrowers into occupational classes. 

The report, complete with tables and charts, is exceedingly well written, and 
shows more thought for the human side of the question than is usually found in 
statistical literature. 

Joun G. Roipa 

The Amalgamated Bank of New York 


Statistical Methods for Research Workers, by R. A. Fisher. Third edition. 
Edinburgh: Oliver and Boyd. 1930. xiii, 283 pp. and folded tables. 


The first two editions of this valuable book were reviewed in this JouRNAL for 
September, 1927, and September, 1928. In addition to an extension of the 
simplified method of fitting parabolic trends, two sections have now been added 
which elucidate respectively the maximum-likelihood estimation of parameters 
from fragmentary data, and Dr. Fisher’s philosophy of “amount of information.”’ 
This last idea, which he uses to replace the unsatisfactory methods of inverse 
probability in measuring the accumulation of knowledge, is novel and striking. 

The amount of information which a sample contains relative to the value of a 
parameter p is the negative of the second derivative with respect to p of the loga- 
rithm of the likelihood. The likelihood may be defined as the probability that 
this sample should occur. Hence doubling the size of the sample doubles the 
amount of information. The efficiency of any statistic is the ratio of the amount 
of information which it uses effectively to the total amount in the sample. The 
standard error is the square root of the reciprocal of the amount of information 
used. Most efficient of all statistics is that value of p for which the likelihood is 
& maximum. If we use this function of the observations we shall conserve all 
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our information, some of which leaks away when we rely on less efficient statis- 
tics, though these are often easier to compute. 

A genetical experiment of Tedin’s is shown to have yielded 3725 units of in- 
formation. Of these units, 31.77 per plant were derived from one part of the 
experiment, 35.58 from another, and only .06 from a third. Since the land and 
labor depend on the number of plants, which may be varied at will, a cost ac- 
counting system for such work is thus made possible. Efficiency engineering in 
the production of knowledge on a large scale seems to be at hand, with units of 
information economized like calories and kilowatt hours. 

Haro_p Hore.iine 

Stanford University 


Joint Occupation Study. The Actuarial Society of America and The Association 
of Life Insurance Medical Directors. 1928. 


This statistical investigation was undertaken as the result of a suggestion made 
in a paper presented in 1927 to the Actuarial Society of America which pointed 
out that the latest collective statistics on occupational ratings for life insurance 
policies was from 19 to 42 years old. Much of the information given in the 
Medico-Actuarial Mortality Investigation was not believed suitable for present- 
day application, since many industries had changed materially since the World 
War. The investigation was made possible by the uniform occupation code 
proposed in 1926 which has been generally adopted. A copy of the code appears 
in the appendix and contains provision for more than 1,000 different occupations. 

The data used in the survey were furnished by twelve of the larger life insur- 
ance companies of this country, the companies comprising three-fifths of the 
total insurance in force in the United States. There are two groups of classes by 
years of issue, 1915 to 1926 and 1920 to 1926, carried to the anniversaries of the 
policies in 1927. The investigation is based upon observations by policies, both 
men and women being included. All policies which would have been classed 
sub-standard because of build, race, residence, or medical impairment are ex- 
cluded. No Industrial, Group, or Intermediate ($500 policies) are included. 

Two basic tables, one for each group of years, were prepared. In each case 
the function graduated was the ratio of the rate of mortality to that of the Ameri- 
can Men Select Table. Since the durations of the tables, twelve years and seven 
years, are short, it was not deemed advisable to make a calculation of the ulti- 
mate rate of mortality. 

The experience under each occupation or group of occupations is listed and 
compared to the expected number of deaths according to the basic table. For 
the convenience of those who may wish to avail themselves of the figures as a 
guide in gauging the significance of the data, there is given, following the mor- 
tality ratios of the report, the value of the approximation to the probable devi- 
ation + 24/4/60, where @ is the expected number of death claims in the par- 
ticular class. 

Of particular interest in the report is a ‘‘Table of Deaths by Cause as Percent- 
age of Total Deaths” showing the distribution of the deaths entering into each of 
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s- the basic tables. A table showing the double accidental death experience by 
occupation is also valuable. The principal classes in which there is a consider- 
™ able difference between the average of company ratings and the mortality ex- 
1e perienced are listed in a very interesting way. 
d The authors of the report have used considerable care in describing in detail 
C- the results of the investigation in each class and their suggestions are valuable in 
nD interpreting these results. The details of the report are such that it would be 
of impossible to include them in this brief review and can only be appreciated by a 


careful study of the comments of the Committee in the report itself. 


WALTER O. MENGE 
University of Michigan 


n An Appraisal of American Business Forecasts, by Garfield V.Cox. University of 
Chicago Studies in Business Administration, Volume 1, No. 2. 1929. 88 pp. 


In a sense this book is a sequel to Forecasting Business Conditions (Macmillan, 
1927), which Cox wrote in collaboration with C.O. Hardy. The readers of this 
earlier book may remember that an appendix contained key phrases typical of 
the monthly forecasts of four forecasting services for the period November, 
1918, to August, 1925. Extending the time to produce a full ten-year period, 
and expanding the forecasting services to six, Cox has appraised the key phrases 
by two tests. The six services now included are Babson’s, Brookmire, Harvard, 
Moody’s, National City Bank, and Standard. 

Test No. 1 is a quantitative measure of how well the forecasts of each month 
. during the ten-year period forecast the subsequent event. Test No. 2 is a 
> qualitative and quantitative test of how well the seven major turning points 
y (changes of 12 or more points in the Annalist Index of Business Activity) were 
> forecasted. 

) In Test No. 1 grades are assigned for definiteness and correctness. The 

product gives the score for adequacy. The two sets of grades are built on a 

scale such that there are 17 possible scores for adequacy, ranging from —1 to +1 

by intervals of 44. The grade assigned for definiteness depends upon how clearly 

were stated the time to which the forecast was supposed to apply and the 
character of the forecasted event. The grade assigned for correctness is decided 

by appealing to the probable results of the given policy rather than to other 
actual or ideal forecasts. The criterion used is one of four different indexes of 
general business activity. Concerning correctness Cox states, ‘‘Where the most 
general prediction concerned only a limited field of activity, the forecast was 
nevertheless checked solely against subsequent developments in that special 
field” (pp. 19-20, cf. pp. 11, 14). 

By the application of Test No. 1 the services scored on the average +0.66 for 
definiteness, +-0.53 for correctness, and +0.36 for adequacy. The services scoring 
the highest were incorrect about 1 month out of 10; those scoring lowest were 
incorrect about 1 month out of 4. 

In Test No. 2 grades are assigned for anticipating (1) the direction of the 
major turn, (2) the amplitude of the major turn, and (3) the time at which the 
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major turn began. The score for adequacy is obtained by multiplying the first 
of these grades by the sum of the second and third. The scales are so built up 
that the possible scores for adequacy range from —1 to +1 by intervals of 1/6. 
In this test, one proceeds from the major turn back to the forecast. Scoring is 
begun at the earliest month in which any of the services actually succeeded in 
anticipating the turn and continues slightly beyond the date of the turn. 

Cox does not emphasize the numerical size of the scores in Test No. 2. The 
scores are classified as follows: helpful, slightly helpful, neutral, slightly mislead- 
ing, and misleading. Out of 40 cases (a case being one service forecasting one 
major turn) 13 are helpful and 18 slightly helpful. In making this tabulation, 
Cox gives some consideration to the time at which individual monthly scores 
were made and to the consistency of sign of these individual scores. No state- 
ment is made as to what the critical points in the averages are, but apparently 
+.25 tends to mark a break between the two highest classes and —.25 to mark a 
break between the two lowest classes. 

Scoring by 11 students in both Test No. 1 and Test No. 2 gave results similar 
to those obtained by Cox himself. 

Under the caption, ‘‘The Relation of Forecasting Methods to Results,” Cox 
gives a succinct statement of the basic methods pursued by each one of the 
services. This should be of value not only as a ready reference, but also as a spur 
to forecasters to study the methods pursued by others, especially since it is pre- 
sented in the same book with invidious comparisons between services. One 
item may be especially noted. Cox found in reconstructing parts of the old 
Babson Barometer by Babson methods that there was ridiculous dispersion be- 
tween the series averaged in terms of the Babson chart scale (pp. 59-60). 

In appendices, Cox presents tables giving all the separate grades assigned. 

Just what does the size of the scores indicate? Zero means a service is neither 
right nor wrong. What does a score of say +0.30 mean? There seems to be no 
clear basis for interpreting this as a 30 per cent or yet as a 65 per cent adequate 
forecast. Is the value of the scores, besides indicating whether the service is 
right or wrong, to give a basis of comparison between one forecast and another? 
If so, what should we say of a forecast which rates +.45 as compared to one which 
rates +.30? Merely that the former is better? Is a score of +0.60 as much 
better than +0.45 as +0.45 is better than +0.30? How large must the dif- 
ference in score be, before it is significant? (See pages 24 and 39 where it is 
indicated that a difference of 6 points on a base of +0.26 is not very significant in 
Test No. 1, but that a difference of 11 points on a similar base is; and that a 
difference of 8 points on a base of +.18 is not very significant in Test No. 2.) 

Can we compare directly the size of the score in Test No. 1 with the size of 
the score in Test No. 2? The two grades are combined in Test No. 1 by multi- 
plication while the two major grades in Test No. 2 are combined by addition. 
If the grading is done with equal rigidity, this tends to make the scores larger in 
Test No. 2. Is there any reason except convenience for making the assumptions 
implicit in these methods of combining grades? 

The criterion used in Test No. 2 is the Annalist Index of Business Activity. 
It should be noted that the services studied were not unanimously agreed that 
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this is a better measure of general business than a price or value series. The 
Harvard Business Curve is an average of a wholesale price index and bank debits 
(p. 47); Brookmire used Bradstreet’s index of commodity prices as representative 
of general business for most of the ten-year period covered (pp. 52-53) ; Standard 
used bank debits as representative of general business in the years 1921-1923 
(p. 54); during most of the period Babson Service included price series in its 
measure of general business (pp. 59-60), and Moody’s Trade Barometer used 
regularly throughout the period includes price and value series (p. 65). None of 
these series were first deflated. 

Cox recognizes that the particular rating assigned any given service is scarcely 
an adequate basis for forecasting the relative efficiency of the given forecasting 
service in the future (p. 69). But of considerable importance is his finding that 
“the group as a whole should average more right than wrong.” 

ELMER CLARK Bratt 


Lehigh University 





